popular 




MONTVaJY Founded 1872 



Februaiy 

1930 

25oents 




Popular Science Monthly 

Announces 

A$10,OOOAnnualPrize 
* 

Shall Speed Laws 
Be Abolished? 

Meeting Emergencies 

intheAdr 
♦ 

Latest Trends in 
Motorboating^ 

Helping the 

Hard of Hearing 
♦ 

Good Gasoline^ 

What It Is 
♦ 

The Home Workshop 

Model Stagecoaching- 
A New Hobby 

♦ 

Making Y)ur Old 
Radio Set New 

The 5 Greatest 
Inventions— 
Readers' Prize Contest 



Copyrighted ir 



POWER 

EVEREADY Dry BATTERIES are 
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TERY — "all honey — and no comb!" 
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There is true economy 
in the purchase of a good used car 
from a reputable merchant 



Cadillac LAliALttM 
US En CA?.^ ' 




TO keep pace with life today you 
must have an automobile— new 
or used. 

Used cars meet this need for thou- 
sands of people because recondi- 
tioned cars are either lower in price; 
or they are finer built than a new 
car at the same price and there- 
fore provide transportation of a 
higher and more impressive quality 
than the owner would otherwise feel 
he could afford. 

A wider recognition of these facts is 
rapidly increasing the used car busi- 
ness. People from all walks , 
of life are buying used cars ^ '^^ 




neers, business men — more than 
ever before and more representative 
of all the professions. 

With most buyers it is a question of 
value — obtaining as much as pos- 
sible for every dollar invested. 

Really remarkable strides have been 
made by motor car manufacturers in 
increasing the value of new cars. 
The dollar today buys far more in 
motor car transportation than it 
did ten years ago. 

For out and out bargains, there 
is nothing to compare with some 
used cars — when the purchaser 
exercises just a little thought 



One of the first 
things every used 
car buyer should 
consider is the reli- 
ability of thedealer. 
Buy from the man 
with an established 



business in new cars of recognized 
quality — a merchant who has a 
reputation to maintain. 

The very fact that Cadillac-La Salle 
dealers have been selected to sell 
cars of such high quality is a guaran- 
tee of their integrity and capability 
as business men, whether your 
transaction with them is for a new 
or a used car. 

Because of the position Cadillac and 
La Salle occupy in the field of finer 
cars, their dealers have used car 
stocks in which many standard 
makes are included. If what they 
offer does not include the particular 
car you seek, it is quite likely they 
can direct you to it. 




These Cadillac-La Salle men want 
your good will and, to deserve it and 
keep it, they condition their cars 
and price them reasonably. They 
are recommended to everyone with- 
out reservation. 
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CADILLAC MOTOR CAR COMPANY 
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on your Present livingdudget 

by investing in safe 6Vi% 
First Mortgage Bonds 

Follow the definite plan given in the new 
edition of this famous book, and your 
financial independence is won. The plan 
works just as surely whether you are now 
earning 31,000 or 3100,000 a year. 

The way is certain — each step plainly in- 
dicated and absolutely safe — independent 
of luck, business genius or speculation. 

Every fact has been harvested out of 
the 48 years' experience of Cochran & 
McCluer in the first mortgage investment 
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tained it. 

We invite the most skeptical to read this 
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salesmen, therefore none will call. 
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46 N. Dearborn St., Chicago 
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Trading in CHINESE 
LAUNDRY TICKETS 

By WALLACE AMES, Financial Editor 



EXPLANATORY foreword: To aid 
getting ahead through investmeiU 
— that is the object of this depart- 
ment; it does not foster speculation. But 
something happened in the financial 
world, beginning October 24, 1929, which 
affected investors as well as speculators, 
causing a violent re-adjustment in view- 
point and reasoning as applied to money. 
What caused all this? 

Perhaps a peek into Aver>' Atwater's 
diary, with our own interpolated com- 
ments, may help to clarify the thinking 
and understanding of Popular Science 
Monthly readers. Multiply Avery At- 
water by several million (others just like 
him) and you begin to understand how so 
many people helped to bring about their 
own financial downfall. 

Exlratts from Avery Atwater's diary: 

January 1, 1924: — "I have worked out a 
budget plan which will enable me to save 
$1,000 this year. A year from now I will 
become a bondholder. In the meantime 
I am going to make a special study of safe 
investments. I intend to put my money 
in something that is absolutely safe." 

January 1, 1925:— "The $1,000 I 
planned to save last year is now in the 
bank — and a little more. I have decided 
to buy a bond of the X Company. It 
will cost me S960 and in ten years will 
pay me back $1,000. In the meantime I 
will collect S50 interest each year. My 
investment banker tells me that there is 
more than $2,000 of property value 
pledged as security for my $1,000 bond.'' 

Avery has evidently made a sound in- 
vestment from the old-fashioned view- 
point of safety ... his first big step 
toward financial independence. 

July 1, 1925:— "Bill Bowers tells me 
that he too has become an investor. He 
has just bought 10 shares of common 
stock in the X Company, whose bond I 
hold. His stock cost $90 a share and pays 
7% a year on its $100 par value, so he is 
getting $70 a year on his $900 while I 
am getting $50 on an investment of $960. 
I think I will talk to my investment 
banker about .this difference." 

BRIEFLY, the comparative jjositions of 
stock and bond holders is this : X Com- 
pany owes each bondholder the face value 
of his bond, agrees to repay the amount 
of the bond at its maturity, and pledges 
security to guarantee the fulfillment of 
the obligation. In comparison, the stock- 
holder owns an interest in whatever 
property and earnings remain in X 
Company after such prior charges as 
bond obligations have been met. The 
stockholder is a partner; the bondholder, 
a creditor. Since the stockholder takes 
a subordinate position he is entitled to a 
higher income (when earnings permit). 
January 1, 1926:— "It seems that, 



more and more, my friends are in- 
vesting in stocks. Bill Bowers is only 
one of many who have made money on 
stocks they bought during the past 
year. This year I think I wiU invest my 
savings in stocks instead of in bonds." 

April 1, 1926: — "My stock invest- 
ments are not turning out so well. After 
I bought them they both went up to 
considerably higher prices than I paid. 
But during the latter part of March the 
bottom fell out and they are now worth 
less than I paid. Guess my bond was the 
best investment after all." 

During March, 1926 there was quite 
a severe decline in stock prices, at least 
as judged by standards of those days. 

Some thought the end of the bull 
market was at hand. But they were 
wrong as the action of the stock market 
thereafter showed. 

JANUARY 1, 1927:— "After my expe- 
rience with stocks last March I thought 
the best thing for me to do was to stick 
to bonds as a form of investment, but I 
guess I was wrong. Bill Bowers tells 
me that during the latter half of the year 
he more than recovered his March stock 
losses, I am planning to invest in stocks 
again this year and see if I can be as 
fortunate as Bill." 

July 1, 1927: — "Casting up my ac- 
counts for the first half of this year I 
find that I have made a nice profit on 
stocks. Profits alone, not including 
dividends, amount to over $500 so far 
this year. That is a heap better than 
the $50 a year that I get on my $1,000 
bond. I can see where I will be on Easy 
Street in no time. But Bill Bowers is 
doing much better than I am. He always 
seems to be a step ahead of me in this 
investment business. He trades on mar- 
gin so that he can carry from two to 
three times as much stock as I own. 
His profits amount to two or three times 
as much as mine — on the same amount 
of invested money. Bob tells me that 
he only pays 5% or 6% on his debit 
balance and that his profits the first 
half of this year were over 20%. It 
strikes me as a very profitable arrange- 
ment where one can make 20% on money 
which costs not over 6%. I think I will 
start trading on margin. 

Aver\' Atwater has now ceased to be 
an investor and has become a speculator. 
Judging by the record of his diary he is 
no longer selecting securities (either 
bonds or stocks) on their intrinsic merit 
(earning jwwer plus underlying value) 
but entirely on the anticipation of an in- 
crease in market price which will permit 
him to sell at a profit. 

January 1, 1928: — "Bonds as a form 
of investment seem to have gone out 
of style. Nobody talks about anything 
but stocks. My X (Continued on page 6) 
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Company bond is quoted around $900 
now, or $60 less than I paid for it. My 
broker tells me that all bond prices are 
off because of the lack of demand and 
the widespread public interest in stocks. 
Guess I will sell my bond, take my loss 
and make it up on some stock." 

THE years 1928 and 1929 witnessed such 
a drastic falling off of bond issues as 
a form of financing that the old-fashioned 
bond became all but extinct. It became 
well nigh impossible to interest people in 
bonds unless they were convertible into 
common stock or carried warrants en- 
titling the holder to purchase common 
stock at a fixed price. This was one of 
the many indications of the general pub- 
lic afflicted with the speculative craze. 

Januar\' 2, 1928: — "I sold my bond and 
bought some stock today. The income 
yield on my bond was a bit over 5% while 
the stock I bought only yields around 3%. 
But I guess that is only a drop in the 
bucket compared to the stock profits I 
should make." 

The public at large began to reason 
things out much as Avery Atwater did. 
Little or no consideration was given to 
the income yield of securities. There 
was no limit as to how high or how fast 
stocks were going up ... so everybody 
thought . . . and in this state of mind a 
mere 4%, 5% or 6% income yield was of 
little consequence. What a change from 
the days when stocks had to be sold on a 
basis to vield a higher income than bonds! 

August 1, 1928:— "The stock mar- 
ket has been a bit nervous lateh% 
due to the action of the Federal Reserve 
Bank in raising its re-discount rate to 
5%. Personally I do not understand the 
significance of this, but I should w-orry. 
My stocks w-ent down for a few days, 
but they are going up again now." 

Perhaps this was the beginning of the 
real reckless period for a giddy thinking 
on the part of the speculative public. 

FEBRUARY 15, 1929:— "I have been a 
little worried about my stocks lately. 
The Federal Reserve Board has issued 
some kind of a warning that seems -to 
cause quite a bit of comment in my 
broker's office. Prices have fluctuated 
irregularly of late, but are still so much 
higher than those I paid that I guess I 
am well protected." 

It is a matter of record that between 
July, 1928 and February, 1929 the 
average price of a representative list of 
industrial stocks rose from approximately 
200 to about 320. Brokers' loans (credit 
on which people bought stocks) had ad- 
vanced to heights never before approxi- 
mated. Too much of the countr>-'s sup- 
ply of credit was being absorbed in the 
stock market; leaving not enough for 
commerce and trade. Hence the Federal 
Reser\'e warning that it would have to 
take steps to conserve the supply of 
credit for business. 

March 26, 1929:— "I wonder how 
much interest I will have to pay the 
broker this month. (Continued on ptije C>) 



ADVICE to HUSBANDS 

whose wives are careless about money 



By a Husband 

I OFTEN wonder if my wife un- 
derstands the value of money. 
When she goes shopping, she 
usually comes back without a cent 
I am not complaining — far 
from it. Helen is a wonderful wife 
and a wonderful housekeeper. But 
frankly, I don't believe she real- 
izes how fast the dollars slip 
through her fingers. 

I used to think, "What would 
become of us if we didn't get a 
little farther ahead financially? 
And what on earth would become 
of Helen and the children if any- 
thing ever happened to me?" 

One day I told my worries to a 
friend. He listened carefully — 
asked questions. Then /le began to talk. 

How to end money worries 

"Frank," he said, "you don't want to 
pay rent all your life. You hope to own 
your own home some day. And you want 
to quit work sometime, don't you?" 
I nodded. 

"Then do this. Write to the Phoenix 
Mutual in Hartford and ask them to 
send you a copy of a little book they 
have. It's called 'How to Get the Things 
You Want' and it tells how you can get 
rid of a lot of those money worries that 
are bothering you." 

I followed my friend's advice. In a 
day or two I received a copy of one of 
the most interesting little books I have 
ever read. It explained how I could end 
my biggest money worries by simply 
rearranging my financial life slightly. 

It described a plan, recently perfected 
by financial experts — a plan which 
would enable me to insure a comfortable 
future for myself and family. 

It also showed me that our financial 
trouble was not due to my wife's care- 
lessness. It was due to my own ignorance 
of a few simple financial rules. 

Send for the facts 
This story is typical. The book, "How 




New Retirement Income Plan 

Here is what a dividend-paying 310,000 policy 
will do for you : 

It guarantees "when you are 65 

A Monthly Income for life of ?100, which assures 
a return of at least 310,000, and perhaps much 
more, depending upon how long you live; or, 
if you prefer, a Cash Settlement of 312,000. 

// guarantees upon death from 
any natural cause before age 65 

A Cash Pa ymcnt to your beneficiary of 310,000. 
Or 350 a month for at least 24 years and 8 
months. Total 314.823 

// guarantees upon death result- 
ing from accident before age 60 

A Cash Payment to your beneficiary of 320,000. 
Or 3100 a month for at least 24 years and 8 
months. Total 329,646 

It guarantees during permanent to- 
tal disability beginning before age 60 

A Monthly Disability Income of 3100 and pay- 
ment for you of all premiums. 
Plans for women or for retirement at ages 55 
or 60 arc also available. 



to Get the Things You Want," tells 
how you can become financially inde- 
pendent — how you can provide an in- 
come to retire on — how you can do 
many other things which you may have 
felt were beyond the reach of your income. 

The plan it describes is backed by one 
of the oldest, most conservative in- 
stitutions in this country. The minute 
you read about it you will realize why it 
works. No obligation. Send for your copy 
of the free book now. 



fell PHOENIX MUTUAL 

ISf LIFE INSURANCE COMPANY 



Home Office: Hartford, Conn. 




Pint Policy issued 18S1 

Copyright 1929. P. M. L. I. Co. 



PHOENIX MUTUAL LIFE INSURANCE CO. 489 Elm St.. Hartford, Conn. 
Send me by mail, without Migation, your new otmt, 

"How TO Get the Things You Want." 



Name. 



Date of Birth. 



Business Address. 
Home Address 



Cc: 
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LT isn't the pipe tliat causes these 
embarrassing moments, Mr. Puff. 
It's the tobacco. Isn't it time you dis- 
covered Sir Walter Raleigh — patron 
saint of pipe smokers, who discovered 
how good a pipe can he ? His tavorite 
smoking mixture really is milder. It 
really is just about the richest, mellow- 
est, mildest blend of choice Burleys 
you've ever smoked. 



How to Take Care of Your Pipe 

(Hint No. 2) When breaking in a new pipe, 
smoke your first few pipefuls slowly. Don't let 
your pipe get hot. Fast burning discolors and 
burns the wood and bakes the oils in the to- 
bacco before the pipe is properly "seasoned." 
Send for our free booklet, "How to Take Care 
of Your Pipe." Brown & Williamson Tobacco 
Cot poiitioa, 'Louisville, Ky. Dept. 85 



SlR^W^LTER 

Raleigh 

Smoking Tobacco 




Trading in Chinese 
Laundry Tickets 

[Continued jrom ftage o) 

Call money shot up to 20% today and 
things generally look a bit uncertain. 
But at the rate at which I have been 
making profits the past year I guess I can 
afford to pay the high interest rate . . . 
if stock prices do not drop." 

AUGUST 25, 1929:—'! guess there is 
. no end to this business of making 
money in stocks. I thought the bottom 
had dropped out of the market earlier 
this month, but after a little decline they 
resumed their upward trend with re- 
newed buoyancy. My small beginning 
with 10 shares of stock has grown into 
quite an account. I am now carrying 
400 shares on margin and am planning 
to make more purchases between now 
and the first of the year." 

October 2 J,, 1929:— "My dream of riches 
is over. I was wiped out today in what 
they say was the wildest break in the history 
of the market." 

The public had finally awakened to 
the fact that it had been trading in 
Chinese laundry tickets. It had been buy- 
ing and selling initials (abbreviations 
used on the ticker to represent stocks) 
and had been risking its money in quota- 
tions (which it thought would go up for- 
ever) with utter disregard for intrinsic 
values. For years there had always been 
a buyer who would pay a higher price for 
a stock. Suddenly the buyers all dis- 
appeared and in a few dark days the 
profit dreams of millions of people faded 
away. 

The moral is clear. When you invest, 
buy security . . . management . . . earning 
power . . . income. Don't put your money 
in tips and hopes. Judge by a record of 
performance instead of glowing future 
anticipations. 



To Help You Get Ahead 

THE Booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 

The House Behind the Bonds reminds the 
investor of the importance, not only of studying 
the investment, but of checking up the banker 
who offers it. Address: Fidelity Bond & Mort- 
gage Co., 1 188 New York Life Building, Chi- 
cago, 111. 

How to Retire in Fifteen Years is the story 
of a safe, sure and definite method of establish- 
ing an estate and building an independent in- 
come which will support you the rest of your 
life on the basis of your present living budget. 
Write for the booklet to Cochran & McCluer 
Company, 46 North Dearborn St., Chicago, III. 

How toGet the Things You Want tells how 
you can use insurance as an active part of your 
program for getting ahead financially. Phoenix 
Mutual Life Insurance Company, }i8 Elm Street, 
Hartford, Conn., will send you this booklet on 
request. 

The Guaranteed Way to Financial Inde- 
pendence tells how a definite monthly savings 
plan will bring you financial independence. 
Write for this fxMklct to Investors Syndicate, 
100 North Seventh Street, Minneapolis, Minn. 





INTIMATE GLIMPSES OF 
FIDELITY BOND HOLDERS 

Dr. J. A. C. — prominent specialist 
with a large praaice. age 43, bach- 
elor, resident member of a well- 
koowD club — through his consist- 
ent investment over a period of 
fears in such safe securities as Fidel- 
ity Bonds, he has an income today, 
outside of his practice, of close to 
$6,000. Dr. C. is one of a large 
number of professional men who have preferred 
conservative Fidelity 6% First Mortgage Real 
Estate Bonds to investments that glitter with 
promises of sudden gain. The independence of 
these men today marks the wisdom of their choice. 

If you have surplus funds to invest, consider the 
fact that Fidelity Bonds are first mortgages on 
new income-producing real estate. They offer no 
sudden profit. But they assure you, throu^ih the 
Fidelity guarantee of payment of both principal 
and interest when due, utmost security ana a 
satisfaaory rate of yield. Send for list of available 
issues. 

TTtdeltiY 

Jl. BOND.^Noint;AGE ca J. 

660 Chemical Building, St. Louis 
1 188 New York Life Bldg., Chicago 
378 Colorado Nat'l Bank Bldg., Denver 




MONEY FOR YOUR 
CHILD'S EDUCATION 

^^NE dollar per day systematically 
invested over a period of years on 
the Investors Syndicate Plan will pay 
all expenses of the finest university or 
technical school training. 

By starting now you assure these 
advantages for your boy or girl, with- 
out strain to yourself. Clip this 
advertisement and return it with your 
name and address for full details. 

160,000 INVESTORS 
RESOURCES OVER $32,000.0(X> 

investoks 
Syndicate 
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TUB ELECTRIC EYE TURNS ON FIRE EXTINGUISHERS THE INSTANT IT SEES SMOKB 

Electric eyes that never sleep 



Seconds are precious when a fire breaks out in the 
dipping room of a factory. With hundreds of 
gallons of highly inflammable paint exposed in 
shallow vats, it would take but a minute for 
flames to spread into every department. 

At this point today the electric eye, an electric 
tube delicately sensitive to light, stands vigilant 
watch, ready to release extinguishing gas 
the instant a puff of smoke marks an acci- 
dental blaze. It never tires, never goes off 
duty, never gives a fire a chance to spread. 

Industry is finding many other jobs, too, 
for this new electrical servant. In match- 
ing colors it is more sensitive than the 
human eye. It can count 
objects at the rate of 3600 a 



Westinghouse 
Electrification 

trWiring-T- 



Thm Sign of a 



W^tinghouse 



minute. It will report excess smoke from power- 
house chimneys, or turn on lights when day- 
light wanes. In experimental installations it ia 
controlling traffic by registering the shadows of 
cars. In many a modern theater the electric eye 
gives the "silent drama" a voice. From a tiny 
shadow path on a strip of film it picks up vibra- 
tions that make pictures talk and laugh 
and sing for your amusement. 

Westinghouse engineers, who worked on 
the development of the electric eye, are 
also developing a multitude of its appli- 
cations. Westinghouse research covers 
every step in electrical advancement, 
from theory to the point of 
every-day, practical uses. 



Cci 
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Now READY FOR YOU 

The Education of the 
Great Universities 

in the Simplest, Handiest 
Form yet devised 

— completely NEW 

Encyclopaedia 
Britannica 



Cyll /^O W all the world's knowledge can be yours in 
Cy Y the simplest, handiest form yet devised. SimJ)le 
because all the searching and studying has been done 
for you. Handy because you can stay right in your own 
home and range through every subject known to man. 

This completely new Britannica is a "new model", a 
$2,000,000 work, new in plan and purpose. 

Never before has knowledge been made so accessible. 
Never before has it been presented in a form so convenient, 
so authoritative and yet so fascinating. 




MAHOGANY BOOKCASE INCLUDED 

This handsome bookcase table, made of 
genuine Brown Mahogany, is included 
with every set of the new Britannica. 
A first jjayment of only $5 brings hooks 
and hoohcase to your home. 



A New and Different University 

The very men whose w^isdom you 
would share at the great universities 
have written this newest, greatest 
Britannica. But no single university 
could possess such a faculty or offer 
such an amazing variety of subjects. 

Here waiting for you in quick easy 
form is the learning and experience of 
3,500 supreme authorities. Knowledge 
so humanized, so "live" and vivid, that 
it reads like a novel. It keeps you fas- 
cinated—hour after hour. 

Secrets of Study and Seminar 

It is education of a new type that the 
new Britannica gives you. Education 
"speeded up", made more practical 
— ^brought right into your home for your 
everyday use. You need not leave your 
living room — yet your instructors come 
to you from every quarter of the globe. 

Open any one of its 24 volumes. Here 
is the latest information in every field. 
The secrets of the laboratory, the new- 
est discoveries of study and seminar, the 



world's remotest wonders — all are 
yours on the instant. 

The 15,000 illustrations are an endless 
treasure of interest and education, a 
unique, colorful gallery of art and nature 
and science. 

For All the Family 

This is literally a book for every single 
member of the family. "It satisfies the 
needs of curious readers from eight to 
eighty", says James Harvey Robinson. 
It is a help- book that is absolutely indis- 
pensable for your children. It stimulates 
their minds, makes them think for 
themselves. 

Not a question they can ask, not a 
point you can wonder about, but the 
new Britannica settles it at once — once 
and for all. 

EXTREMELY LOW PRICE 

YET the cost of this extraordinary 
knowledge book is extreme- 
ly low. Not for two generations 
has a completely new edition of 
the Britannica been offered at 



such a price. Mass production on a 
scale never before possible gives you 
this set at less than a third of what it 
would otherwise cost. 

Make sure of your new Britannica 
now — at the present low price. Easy 
payments if desired. An initial l>ay- 
ment of only $5.00 brings the complete 
set with mahogany bookcase table to 
your home. 

This 56-page Booklet — FREE 

It includes specimen pages, maps, and 
color plates from the NEW Britannica. We 
will gladly send you your copy without the 
slightest obligation on your , 
part. It gives full details 
of bindings, present low 
prices and easy pay- 
ment offer. 

NOW— while this 
page is here before 
you— tear out cou- 
pon and send it in. 




PRESIDENT JAMES R. ANGELL, OF YALE UNIVERSITY 

writes (in The Saturday Review of Literature): 'The new 
Britannica is a work of consuming interest and one which 
establishes a standard that will long remain unchallenged." 

SEND FOR FREE BOOKLET TODAY 



ENCYCLOPAEDIA BRITANNICA, INC. PSM3-A1 
342 Madison Avenue, New York 

Please send me by return mail, without any obli- 
gation on my part, your 56-page illustrated booklet 
describing the new Britannica together with low 
price offer, etc. 



Name 



Address.. 



City. 



State. 
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imthxnd if " 




If you are still holding to 
a less efficient heating method, you are 
paying for the advantages of Electrol 
without enjoying them. 

The fuel economy, labor-saving conven- 
ience, cleanliness and healthful comfort 
of Electrol Automatic Oil heat are amaz- 
ingly low in cost — much less than you 
would expect. 

The selection of Electrol by people to 
whom cost does not matter and the enthu- 
siastic praise of owners everywhere may 
have caused you to think that this finer 
burner commands a higher price. A mis- 
taken idea — as any owner will tell you. 

Electrol's distinguished performance and 
long trouble-free life make it not only out- 
standing as an oil burner value, but also 
acceptable as a practical form of heating 
for any home. 

Electric ignition . . . electric throughout 
• . . entirely automatic, Electrol represents 
automatic oil heat at its best. Governed in 
every phase of its quiet operation by the 
exclusive Master Control. Sizes for every 
home. Convenient terms. May we send 
you descriptive literature? 

ELECTROL INCORPORATED 

227 East 45th St. New York City 



ELECT 




Tht OIL BURNER with the Master Control 

LISTED AS STANDARD BY THE UNDERWRITERS' LABORATORIES 




MEMBER 
OIL HEATING 
INSTITUTE 



® ThU *mI on an advartiaamant in POPULAR SCIENCE MONTHLY aicnUiaa tha approval of tha INSTITUTE OF STANDARDS. Saa par* S. 
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Forth from the kiln^ 

Wheels! Grinding Wheels! 

On wings of speed 

Wheels! Grinding Wheels! 

Out over land and sea^ 

Wheels! Grinding Wheels! 

Summoned by all who fashion 
products of perfection. 

NORTON COMPANY, WORCESTER. MASS. 

ISI O R T O IVI 

Grinding Wheels Refractovies -Floor 

Grinding Machines and Stair Tiles 
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Where Does the House Heat Go? 




How the loas is distributed. Most home owners know that considerable heat leaks out through the door and window cracks, but 
few realize that half of all the loss is through the roof and walls. This can be prevented by incorporating a good insulating material. 



Most of It Is Lost through the Roof and Walls; 
Hoiv Careful Insulation Prevents Waste of Fuel 



MOST people carefully bar their 
doors to prevent any loss of 
valuables, and at the same 
time make no particular effort 
to stop the heat from leaking out of the 
house through roof, walls, and windows. 
Fuel is the largest single item of expendi- 
ture in maintaining the comfort of the 
ordinarj- home, and yet it has been 
estimated conservatively that the annual 
waste in fuel in the United States amounts 
to $450,000,000 just because of poor or 
unscientific construction of dwellings. 

Houses are more or less sievelike in 
their tendency to let their heat escape. 
Much of this heat leakage is preventable. 
For instance, experts agree that from 
fift\' to fifty-five percent of all the heat 
that escapes from a house goes out 
through roof and walls, and there is a 
definite remedy for this in the form of 
house insulation. Then, twenty-five per- 
cent of the waste occurs through leakage 
at cracks in doors and windows — a heat 
loss which is partially preventable by the 
use of such precautions as weather 
stripping. The only loss that cannot be 
minimized is the twenty-five percent 
leakage through the glass in windows. 

Frequently, people refer to a house as 
"well built" or having "good substantial 
construction"' when, as a matter of fact, 
it is far from being scientifically built 
from the standpoint of heating. Ordi- 
narily sound construction is not enough 
to prevent great heat leakage. Special 
efforts made to keep heat loss at a min- 
imum are well justified by the resulting 
comfort and economy. 

The heat leakage through roof and 
walls may be effectively stopped by in- 



By F. G. PRYOR 

Secretary', Popular Science Institute 



corporating in roof and wall construction 
a layer of one of the good commercial 
insulating materials now available. When 
the correct thickness of such a material 
is used, heating costs can be reduced as 
much as thirtj' percent or more, and 
the cost of properly insulating a house 
rarely exceeds two percent of the entire 
cost of the building. Take, for instance, 
a house that is insulated at a cost of $200. 
The yearly saving in fuel is likely to 
amount to as much as $50, or twenty-five 
percent of the cost of insulating. Few 
investments bring such returns. 

However, economy must be considered 
a minor reason for using insulation. The 
comfort which it provides is the chief 
justification for its use. For. despite 
efficient heating systems, temperature 
control is a difficult problem in most 
homes. Sudden drops in outside tem- 
perature are scarcely felt inside the 
insulated house, and the heating worries 
and constant furnace attendance that 
usually accompany a change in weather 
conditions are avoided. Furthermore, a 
uniform room temperature is possible in 
such houses, instead of the ten-to-twelve- 
degree difference between floor and ceiling 
temperature that is usual in dwellings of 
ordinary construction. This uniformity 
of temperature is effective in preventing 
drafts. Also, while the benefits of insula- 
tion are most apparent in winter, the 
well-insulated house has decided ad- 
vantages in summer as well. In such a 



house, it has been found possible to keep 
upstairs rooms ten to fifteen degrees 
cooler than the outside temperature. 

Until a few years ago, insulation was a 
subject of practical interest only to manu- 
facturers of refrigerators and to cold 
storage houses, yet today nine out of even,- 
ten architects and building contractors 
consider it an essential item in modern 
home building. This general recognition 
of the advantages of insulation on the 
part of building experts has been deter- 
mined by Popular Science Institute in 
questioning 5,000 architects and builders. 

The methods of combating heat loss 
through window and door cracks are 
quite well known, and weather stripping, 
storm sashes, and calking compounds are 
in fairly wide use. When, in addition to 
using such measures to reduce the twenty- 
five percent heat loss at windows and 
doors, insulation is also used to cut down 
the doubly great leakage through roof 
and walls, then a house is scientifically 
built along modern ideas of comfort. 

POPULAR SCIE^XE INSTITUTE 
considers it important that the man 
who is buying or building a home should 
know the full facts on the subject of in- 
sulation, inasmuch as the term "in- 
sulated" is applied frequently to buildings 
that are not insulated at all, in the 
modern sense. A booklet has been pre- 
pared giving full information on insula- 
tion generally, on the materials to use, 
and their method of application. There 
is a twenty-five-cent charge for this 
booklet, which may be had by addressing 
Popular Science Institute, 381 Fourth 
Avenue, New York, N. Y. 
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This 

Bank Directors' room 
is paneled in 

PRESDWOOD 

The beautiful greiin effects of matched veneers are re- 
produced so perfectly on Masonite Presdwood that even 
experts often think it is the natural wood. More conven- 
tional finishes can also be applied to this grainless board 
— quickly and at low cost — with brush or spray gun. 

Presdwood is used in hundreds of products. Its 
smooth surface takes any finish. Its minutely fibrous 
character efifects a perfect bond with either paint or 
lacquer. Its hardness and strength make the completed 
article almost immune from hair-line finish cracks. 

Does not crack or splinter 
Hundreds of industries have adopted Presdwood for 
its freedom from cracking, splitting and splintering, 
its great resistance to moisture, and because it never 
warps when properly handled. Where quaHty articles 
must be built at low cost, thousands of identical 
Presdwood parts are turned out by band saw, milling 
machine or punch press, for this grainless wood board 
is easily handled on any woodworking machine. 



Typical of the beautiful finish which can be given 
to the perfect smooth surface of Presdicood. 
Directors' room in the Security Savings and Loan 
Company Building, Cleveland. Finish applied 
bv Cuyahoga Lumber Company of that city. 



Presdwood is used in everything from tiny toys to 
motor truck bodies. It panels ice boxes and builds incu- 
bators. It makes strong specialty shipping containers for 
fragile articles, smooth packing cases for delicate silks. 
It fashions decks of fast hydroplanes; makes weather- 
resisting road signs, strong partitions and light shelving. 

Lines concrete forms 
Presdwood is used to line concrete forms, for contrac- 
tors find that this grainless wood saves them thousands 
of dollars in labor costs, facilitates making, erecting and 
wrecking forms, speeds up the work where time means 
money, and produces a perfect, smooth surface unmarred 
by grain and knot marks. 

Eighty of the many interesting uses for Presdwood 
are listed in the Presdwood booklet which is sent. Free, 
to any manufacturer, builder, or home mechanic. Your 
copy will be mailed on receipt of the coupon. 
MASONITE- CORPORATION 
111 West Washington Street, Chicago, Illinois 



1 

Masonite Corporation, Dept. iii w. Wuhington Si., Chicago, in. ' 

Please send me. Free, a sample of Masonite Presdwood and the | 

Presdwood booklet. j 

Name ■ 

Address _ ! 

City 

M. c. 1930 



. State.. 




Made by ike maken ef 
MASONITE STRUCTURAL INSULATIOK 
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Too Many Eyeglasses? 

CAS any one list some adequate reasons for 
the tremendous increase in the wearing of 
glasses by persons of all ages during the past 
thirty years? To believe the oculists you would 
have to assume that there was no getting away 
from the terrible onslaught of spectacles which 
was destined to engulf the whole human race 
within a decade or so. But why should this be 
so? Our ancestors centuries back enjoyed com- 
fortable eyesight reading by candlelight, and 
assuredly the new flood of electric light cannot 
be harmful to the eyes, any more than the sun 
is. Nor have we any reason to believe that we 
have inherited jjarticularly bad eyes from our 
ptogenitors. 

There is something wrong in the whole 
glasses business. If we are not careful, pretty 
soon those who go without glasses will he un- 
able to get emplojTnent or be ostracised from 
society. \\'hat have the eye doctors to say? — ■ 
K. X. B., Dallas, Texas. 

What About This, Randy? 

I HAVE just read the article "How I Fly My 
Plane" by Randy Enslow. and though I am 
not from Missouri, he will have to show me 
that some of the things he says are true. I am 
a pilot myself with a 
thousand hours credit. 
Most things he sa\-s are 
correct, but when he 
came to the part about 
coming out of the cloud 
and "I had been flying 
upside down without 
knowing it," that's just a little bit 
too far, in my estimation, to let the 
story go unchallenged. Where was 
his "seat sense" just then? Would 
he not be "hanging on his belt"? 

Would he not know by his engine, since few 
engines run upside down? I admit that a pilot 
does not know his real position after flying 
blind for a while \vithout instruments, but he 
should ktunv when he is on his back. The only 
occasions when he might not know when he was 
on his back would be in the top of a loop or a 
barrel roll. 

The other statement I cannot agree with is 
the one, "I find that I can lean back in the 
cockpit, look up into a clear sky, and tell which 
way the wind is blowing." He confesses he 
just "feels it in his bones," which is just about 
correct after all. Just imagination I would say. 
By watching the ground and watching tlie 
"drift" a pilot can sense the wind direction. 
Another sign I notice is that a ship tends to 
turn its nose into the wind, especially when it 
is a cross wind. The gusts turn the tail as on a 
windmill.— R. L. B., Detroit, Mich. 

A Fiery Argument 

AR. M. is all wrong in his objection to the 
•use of the word "noninflammable." 
There is no such word as "flammable." The 
prefix "in" does not by any means always 
mean a negative. Would A. R. il. argue that 
"intelligible" is the negative of "telUgible"? 
But "telligible" is as good a word as "flam- 
mable." We might say "uninflammable" as 
we do "unintelligible," but it is disagreeable to 
the ear. 

Flame means a blaze; to flame means to be in 
a Maze; inflame to kindle into or to burst into a 
blaze. \VTiat would "flammable" mean? "In- 
flammable" is clear, meaning ready to burst 
into (note the meaning of the in) a blaze, and 





my. 




"noninflammable" therefore is not a bit con- 
fusing, though it is big. It says just what it 
strives to say and " incombustible " would not 
do at all, for it means that which cannot be 
burned or will not bum. 

Come, A R. M., is "instantaneous" the 
negative of "stantaneous" and "noninstanta- 
neous" therefore confusing? — W. P. C, Mis- 
soula, Mont. 

Get Out Your Pencil 

T \\'ON'DER how many 

of your mathemati- 
cally disposed readers can 
answer this puzzle: 

An ant made its home 
at the top of one end of a 
log which was five feet 
long and one foot in cir- 
cumference. A mischie- 
vous boy rolled the log a 
distance of twelve feet. 
The industrious ant managed to stay on the 
top of the rolling log, and crept from one end 
to the other. The ant arrived at the other end 
of the log just when it completed its distance 
of twelve feet. How far did the ant travel? — 
T. O. B., Cincinnati, Ohio. 

Yes, but Why? 

SIXTEEN' and two thirds miles an hour 
average speed is the answer worked out by 
a physics teacher and myself to H. D. E.'s 
problem about the automobile that made the 
first lap of a speedway at ten miles an hour 
and the second lap at fifty miles an hour. Is 
this answer correct? — M. C. A. F., Lott, 
Te.\as. 

In my way of figuring I get sixteen and two 
thirds miles per hour for the average speed of 
the car. Others are trying to tell me different, 
and I can't seem to make them believe it's 
right. It is, isn't it?— D. \., Oshkosh, Wis. 

A Reader in Trouble 

I.VM a boy sixteen years old and have been 
reading your magazine for about seven 
years. My father likes your magazine as much 
as I do. When I buy a copy he usually lets me 
have it in about two days, and then he is for- 
ever asking to see it. Do any of your other 
boys have the same trouble? — L. 11., Waco, 
Texas. 

Tailor-Made Inspiration 




WHY couldn't X-ray 
" machines of the tluor- 



oscope type be used by 
textile retailers to deter- 
mine the quality of the 
_ goods they are receiving 
j'; ' '^'~r> r# fron the wholesale house? 
U "leaded" doth or 

I shoddy could be easily de- 

m^^^ Jail tected by this method. 

High-class tailors might 
employ similar methods to prove the worth of 
their cloth to prospective clients. Don't think 
I am bargaining for a patent. The idea came to 
me while I was trying on a suit.— R. D. K., 
New York City. 



M . O. R. Urates Fire 

T.V ANSWER to M. O. R., who bemoans the 
fact that inventions have done nothing to 
make the life of man on earth any happier, I 
would say that the inventions he mentions ele- 
vate the mind both indirectly and directly; in- 
directly by conserving, his time and energy so 
that he can indulge in creative pursuits, and 
directly in that the radio, phonograph, and 
talking movies bring good music to the people 
living in rural districts and small towns, and to 
those in the city who cannot afford concerts, 
operas, etc. — D. C. B., Parkersburg, W. \'a. 

I wonder if M. O. R. ever thought of the 
many lives that have been saved by calling 
over the telephone, the many successful opera- 
tions performed at night with the aid of elec- 
tric light, and the lives that have been saved by 
rushing toxins to distant places by airplane? 
If saving life doesn't make man happier, then 
what does?— M. H., Goffstown, N. H. 

To answer M. O. R., take the electric light, 
for just one instance. .\ scientist is working on 
a great experiment. \ few hours' more work 
and it is done. It grows dark in his laboratory. 
He switches on the lights and the experiment 
which might have failed if it were broken off in 
the middle goes on, is successful, and humanity 
is bettered by it. There are hundreds of in- 
stances like this to show M. O. R. where he is 
wrong. — B. T., Wilmington, Ohio. 

People who write such 
letters as that of M. O. R. 
only do so for the sake of 
seeing their writing in 
print. I dare say that 
M. O. R. received quite a 
kick when his piece was 
published. I also believe 
that he has it well pre- 
served in his scrapbook. — 
n. R. McC.,. Springfield, 
Illinois. 

M. O. R. probably enjoys all the modem 
comforts in his home, drives a good car, uses a 
telephone in his business, sits evenings reading 
by the light of a bridge lamp while listening to 
concert music over the radio, takes in a talking 
picture now and then and likes them; and still 
is foolish enough to write such a letter. I wish 
M. O. R. would tell me how far education 
would spread if it were not for the invention of 
printing. — A. .\., San Francisco, Calif. 

Do You Agree? 

I.VM second to none in my admiration for 
the inventive genius and other great quali- 
ties of Edison, but I cannot help but feel that 
by crediting him with the invention of the in- 
candescent lamp during the recent so-called 
"electric light's golden jubilee" violence was 
done to widely known historic truth. 

The electric light — that is, the arc lamp — • 
was invented by Sir Humphry Davy about 
1809. De la Rue made the first incandescent 
lamp, which had a coil of platinum for a 
burner and was inclosed in a piece of glass 
tubing with brass caps, in 1820. In 1840, 
Grove constructed an incandescent lamp out 
of a platinum wire burner and a glass tumbler 
which inclosed it, and one year later the first 
patent on an incandescent lamp was granted 
by the British government to de Moleyn. In 
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''Pardon me,, gentlemen 

A sensible precaution that a million business men take 



Why is Listerine to be found in the offices of a 
majority of American business men? Why do 
they use it at the noon hour? Why do they 
sometimes halt important meetings, to gargle 
with it? 

Simply because like you, they recognize in this 
safe antiseptic a swift, effective enemy of sore 
throat and the common cold. Used at the first 
sign of trouble, it has prevented thousands of 
cases from becoming serious. 

Its effectiveness is due to its amazing power to 
destroy disease germs, millions of which lodge 
in the oral cavity. 

Though safe to use and pleasant to taste, full 
strength Listerine kills even such resistant organ- 
isms as the Staphylococcus Aureus (pus) and 
Bacillus Typhosus (typhoid) in counts ranging 
to 200,000,000 in 15 seconds. We could not 



make this statement unless 
prepared to prove it to the 
entire satisfaction of the 
medical profession and 
the U. S. Government. 



— and for a 

COLD 



Germs of many kinds are trans* 
ferred to food by the hands and 
so introduced into the moutb. 
Physicians declare that the ster- 
ilization of hands before eacb 
meal would do niucb to prevent 
the spread of colds. Listerine is 
excellent for this purpose — kills 
genns in 15 seconds. 



As a preventive of sore 
throat and colds use 
Listerine systematically 
everyday. And at the first 
definite sign that either is developing, increase 
the frequency of the gargle and consult your 
physician. If dangerous complications are threat- 
ening he will detect and promptly treat them. 

Incidentally, Listerine puts you on the safe side 
as far as halitosis (bad breath) is concerned — 
certainly important for a business man to 
remember. Lambert Pharmacal Company, 
St. Louis, Mo., U. S. A. 



LISTERINE for SORE THROAT 

Kills 200,000,000 germs in fifteen seconds 
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this lamp jwwdered charcoal filled the gap be- 
tween two coils of platinum wire in a globe 
from which the air had been pumped. 

As everyone knows, Edison greatly im- 
proved upon these early attempts and made 
the incandescent lamp an article of general 
practical use. But, if we wish to honor the 
American wizard, why not concentrate upon 
inventions that are indisputably his, such as, 
for example, the electric storage battery or the 
phonograph? — H. L. R., Richmond, \'a. 

Now — A Walking Fish 

I READ with particular 
interest the short article 
entitled "A Fish with 
Lungs" for the reason that 
the Scouts of my troop have 
two fish that apparently 
have lungs. 

I will give a description 
of this fish. It is very 
scarce, being found in only 
two places, one of them being Montana. Its 
common name is "Montana Walking P'ish." 
It has a scientific name, the Oxolytol I believe. 
It has a broad head, somewhat like the catfish. 
It has no fins. It has four legs, with feet re- 
sembling the turtle's. There are five toes on 
each foot. 

It has a broad horizontal tail. There are no 
scales in evidence. On each side of the body, 
just back of the head, are three fingerlike pro- 
jections. These are the gills. When the fish is 
in water these sL\ gill projections stand out 
from the body. When the fish is out of the 
water these are all laid tight against the body. 

It can live in or out of water. I understand 
that they have been known to travel eighteen 
miles over dry land. I have noticed that every 
once in a while the fish come to the surface for 
a little air. 

About its locomotion — it swims with great 
ease; the tail is used to propel it along. The 
feet are used as brakes to stop it; while swim- 
ming the feet are laid flat against the body. 
Walking seems to be more of an effort. It 
walks very slowly, and with a zigzag motion, 
somewhat as one would pull himself along 
with his hands lying flat on his stomach. — 
H. W. M., Billings, Montana. 

''Printed Gold" 

YOUR article on the hardening and temper- 
ing of steel under the heading of "Hows 
and Whys of Hardening Steel"' is the kind of 
stuff I call printed gold. Your magazine stands 
all alone in its field. Hoping to read more of 
Henry Simon's comments in future issues. — 
F. G., Buffalo, K. V. 

Skyscraper Stories 

WITH all these record- 
breaking buildings 
springing up like mush- 
rooms in \ew York, it 
seems to mc»wc need a few 
rules for skyscraper records. 
A builder shouldn't be able 
to tack on a steeple, a flag- 
pole, and a flagpole sitter 
and win by a head. To l)e 
"the world's tallest build- 
ing" a skyscraper should have to be at least 
two stories higher than its nearest competitor. 
—J. A. O., Hoboken. X. J. 

Coupling Two Motors 

PLEASE tell A. E. W., of Ada. Ohio, who 
attempts to operate two quarter-horse- 
power motors on the same job, that he can get 
a half horsepower in this way if the motors are 
properly coupled. This means, of course, that 
the two motors are rated for the same speed 
and are of the same type and the two shafts 
are coupled directly together. If he is at- 
tempting to operate the two motors through 
two different belts over different pulleys, un- 



\ y\ttKi WE WIN ! J 





satisfactory results may be obtained because 
any slight difference in the belting ratio will 
make one motor work against the other. — 
J. R., Jr., St. Paul, Minn. 

Hot Off the Workbench 

JUST a few lines of praise for your Home 
Workshop Department. I think it's great. 
It enables a man to make furniture for his 
home that is costly to buy, and with the expert 
advice of your blueprints it is an e.xcellent 
hobby or pastime. I have quite a few of your 
blueprints including I ikiitg, Mayflmver, Santa 
Maria, and others. I wish Captain ilcCann 
would design the Xina and Pinta ship models 
to go with the Santa Maria. — H. D., Toronto, 
Canada. 

What Do You Say, Doc? 

''PHERE is a lot of talk nowadays about the 
mar\'els of modern medicine and the radical 
cures effected by surgery. The idea of looking 
askance at the sweeping benefits which medi- 
cine has conferred upon mankind within the 
past half century is an absurdity, but at the 
same time may not one be permitted to probe 
here and there into particular parts of the 
medical organism? 

What I have in mind, for instance, is the un- 
deniable fact that young people, many of them 
hardly in their twenties, are operated on for 
conditions which could have been cured by 
other means, and then die 
as a result of surgical 
shock. I believe that a 
group of statistics on 
cases of this type would 
set the public blood boil- 
ing within no time. 

Where is the blame to 
be laid? It is diflicult to 
say. What a great many 
people probably really 
die of is "diagnosis." I 
have a friend who went 
to I don't know how many clinics and sawT 
don't know how many doctors, and there 
wasn't any one of the doctors who saw him 
who could agree with any other as to what was 
the matter with him. .\nd in the meanwhile 
the patient gave up the ghost. Give me the 
self-reliant, all-around country doctor who can 
see the picture as a whole and knows his stuff. 
— K. W. G., Portland, Ore. 

A Cheap Education 

I REGRET that your Better Shop Methods 
Department is no longer than it is. I learn 
many kinks from it. .N'evertheless I think that 
your ;nagazine is a mighty cheap way of get- 
ting an education. It treats of many subjects 
and gives the poor man a chance to keep up- 
to-date on the world and informed of its 
progress each month. — W. S., Hurley, .Vew 
Mexico. 

No Worse Than Politics 

ALL this writing on relativity for lajnien is 
the bunk. You might think that a few 
here and there really had an inkling what it was 
all about to listen to them talk. But if you ask 
them to give the simplest principle of ele- 
mentary physics they are stumped. It would 
be all right to try and give the layman a hazy 
idea of the business if he had anything to go on, 
but he hasn't. An easy textbook on Newton's 
three laws would occupy most of us for several 

years. And a short essay 

on an introduction to [£>»5Teim ii ricmtJ 
mathematics would carr>' 
us to our graves. Yet 
you can sit in a hotel 
dining room and over- 
hear some one say that he 
doesn't agree with Ein- 
stein. There are crimes \ 
and crimes. — L. T. S., " 
Omaha, Neb. 





Big Mystery Solved! 

TP HE origin and dissolution of the Mayas, 
about whom you published such an in- 
structive article, are not the only mysteries 
connected with this race. Another riddle that 
has bothered me quite a bit of late concerns 
the pronunciation of their name. I think that 
the first syllable is pronounced like "my," but 
a rather learned friend of 
mine swears by the 
feathered serpent that it 
should be "may." Will 
you please clear up this 
point?— F. B. D., Cleve- 
land, Ohio. 

You are partly right. 
It'.': " MH'-ya," 'which, 
'ichen said quickly, is 
similar in sound to "my-a." 

Champion of New Cars 

TN REFERENCE to the letter of H. L., Jr., 
it would seem that he has let the "high- 
powered salesman" make him lose sight of 
common knowledge concerning the modern 
motor car. For instance, how can he compare 
the speed and pick-up of the latest models with 
that of his "aging crock"? Doesn't this time 
saver count for anything with him? 

Does he dare to pretend that four-speed 
transmission, down-draft carburetor, thermo- 
stats, or oil filters, air filters, silent gear shifts, 
sleeve valves, tilting lamps, hydraulic shock 
absorbers, and non-shatterable windshields are 
mere "thingama jigs"? Apparently he counts 
for naught the ease of operation, riding com- 
fort, increased power, safety, and reduced wear 
on motors which these new features give. 

The reduced cost per item made possible by 
mass production can easily account, for the 
radical drops in price of modern motor cars. 

As for the "skimping of materials and work- 
manship," this is a foolish remark. One has 
only to glance at the fine appointments and 
roominess of the latest autos to see that there 
is certainly no skimping there; nearly every 
part is made by machine and therefore so 
standardized that a drop in quality of work- 
manship is next to impossible. 

And I'd like to see someone offer H. L. a 
brand new car for another '24 model and see 
if he'd take it.— C. E. B., Jr., Minot, N. D. 

More on the Way 

T THINK that your magazine is the best of 
all, but durn it, there is not enough "shop" 
in it to suit me! But what is there is sure goodi 
I wish that you could have Old Bill give a talk 
on drilling kinks and proportionate sizes of 
pilot drills. — L. G. Bandon, Ore. 

Free Guesses — Who's Next? 

ON P.VGE 38 of your 
November issue you 
pictured a pelican show- 
ing its queer beak. If, 
as you state, it is a fact 
that the queer growth on 
the bird's uppwr mandible 
has a purpose as yet un- 
known, may I venture to 
make a guess? To me it 
seems that the growth could ser\e two pur- 
poses. First, look at it closely and, remember- 
ing that the mandible is thrust suddenly 
through the water in pursuit of fish, cannot 
you see the resemblance to the keel of a boat 
upside down on the mandible? .\nd is it too far a 
stretch to believe that it serves the purpose of 
keeping the long beak straight on its darting 
course in the water? 

.-Vgain, it reminds me of the front sight on a 
rifle, and as the pelican must send its beak 
straight to the fish and as its eyes do not ap- 
pear able to see the end of its beak from their 
position in the bird's head, cannot the growth 
also serve as a sight to send the beak home on 
the fish?— W. R. B., Dallas, Texas. 
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Look for this SIGN 




People are learning that there's 
a difference in SOUND QUALITY 




THEATRES equipped with the Western 

Electric sound reproducer are featuring that fact 
in lobby, programs, and newspaper advertising. 
Exhibitors display the name because the Western 
Electric sound system assures reproduction in 
the same clear and life-like tones which went 
into the making of the picture. 

The satisfaction you have enjoyed in listening 
to your favorite actors and productions on the 
stage can now be duplicated by hearing their 



voices reproduced with absolute fidelity in the 
sound picture. But there is a vast difference in 
the quality of sound. People are learning to dis- 
criminate in selecting theatres for their sound 
equipment as well as for stars and pictures shown. 

Western Electric made your telephone. Its ex- 
perience in voice -transmission apparatus was 
indispensable in this similar problem — the 
Sound Picture. That is why the Western Electric 
sign in a theatre is your assurance of quality. 



Westerti 
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SYSTEM 



MADE 
BY THE MAKERS 
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TELEPHONE 
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CELOTEX 






r 

TWEV'/iE ALU CBTTINi; 
^ ' Too Shm-r FOR U5 




Scop the leakage of furnace heat 

nailing Celotex to the underside of roof 
rafters. The big, strong boards add lasting 
strength to roof structures. You'll find 
$hem easy to apply just like lumber with 
hammer ana large headed nails. 



Attics lined with Celotex Lath 

transform wasted space into pleasant, 
livable rooms. The rigid units are light 
and easy to apply. And the pleasing tan 
color and fibrotu texture of Celotex make a 
most attractive interior finish. 



New Comfort and Health 



for the home you are now ini 



r 



MAKE the home you are now 
living in more comfortable and 
healthful by repairing or remodeling it 
with Celotex. 

This remarkable Insulating Cane 
Board increases home enjoyment by 
shutting out bitter cold in winter and 
excessive heat in summer. 

It reduces sickness by guarding your 
rooms against dampness, chill 
and draughts. 

It lowers winter fuel bills by 
retarding heat leakage through 
walls and roofs. 

Use Celotex for making extra 
living quarters out of waste 
spaces in the basement or attic. 
Use it for insulating your roof; 
for refinishing your ceilings; for 



changing open porches into sun parlors, 
enjoyable all year 'round. 

When applied to the outside of houses, 
as sheathing, Celotex adds structural 
strength . . . makes walls sturdy and 
permanent. 



Celotex Lath, which is especially de- 
signed to eliminate disfiguring cracks 
and lath-marks. 

Call in your architea or builder and 
talk things over with him. He'll gladly 
give you an estimate on repair- 



And on inside walls and ceil- ^EKOTTEX ^"S ^"'^ remodeling costs with 
ings, you can obtain finer, i.'ST.^iLrA' o"";!..! Celotex. And write us for our 
smootherplastered surfaces with free booklet. 



THE CELOTEX COMPANY 
919 North Michigan Avenue 
Chicago, Illinois 

Member of the Home Modernizing Bureau 
of the National Building Industries, Inc. 
In Canada: Alexander Murray & Co., Ltd., 
Montreal. Sales distributors throughout the 
world. Reliable dealers can supply Celotex 
Standard Building Board and Celotex Lath. 



^^^^^^ BRAND 

INSULATING CANE BOARD 

When you buy a house, look for the Celotex sign. 
It is your assurance of greater home comfort 
f f f 
Celotex Standard Building Board is 4 feet wide, 7 to 12 
feet long and 7 / 16 of an inch thick. A Iso is made double 
thick — 7/8 inch. Celotex Lath is 18 in. by 48 in. and 
7 1 16 of an inch thick. Also made double thick— 7 18 inch. 
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Shall Speed Laws Be Abolished? 



" ABO 

A 



lOLISH all the 
speed laws!" 

With that 
drastic sug- 
gestion, Paul G. 
Hoffman, Vice President 
of the Studebaker Corpora- 
tion of America, exploded a 
bombshell at a recent meet- 
ing of the National Safety 
Council in Chicago. The 
members of the Council, 
gathered to consider meth- 
ods of promoting safety in 
various fields, had devoted 
much time to the urgent 
problem of automobile 
speed limits. They were 
frankly amazed when a 
prominent automotive ex- 
ecutive arose to advocate 
that, instead of working for 
more rigid laws, the Coun- 
cil should use its influence 
for the abolition of all speed 
regulations. 

A diametrically opposite 
stand was taken by Dr. 
Louis I. Dublin, statistician 
of the Metropolitan Life 
Insurance Co. Basing his 
argument on an analysis of 
73,050 accidents over a 
wide area in 1928, he con- 
tended that the United 
States, far from being ready 
to increase or remove the 
speed limit, might find it 
necessary to tighten its 
legal grip on the motorist. , 




WILL Hoffman's pro- 
posal lead to the solu- 
tion of the speed problem? 
Will lifting the lid, instead 
of clamping it down, get 
cars where they want to go 
in less time and with fewer accidents? 

Or will Dr. Dublin's idea that stricter 
laws should be passed and enforced prove 
the panacea for America's serious motor- 
ing ills? 

Certainly present conditions are un- 
tenable. Highways are becoming choked 
with cars. Pernicious traffic strangulation 
is setting in, and no one can tell what 
grave results may follow unless some 
remedy is found. More people are killed 
and injured by automobiles than ever 



IN THE face of increasing highway conges- 
tion and a mounting toll of accident and 
death, the public is demanding swifter tra- 
vel with greater safety. How can it be done? 
POPULAR SCIENCE MONTHLY presents here a 
definite working plan to solve the problem. 



By THE EDITOR 

before. Last year, the number of lives 
thus destroyed in this country exceeded 
half of the total number of Americans 
killed in the World War. And a million 
persons were injured — roughly four times 
the total of United States casualties 
during the year and a half of American 
participation in the war. 

These appalling figures might well be 
considered sufficient ground for outlawing 
the automobile as a frightful menace to 
life and hmb. Surely, the argument against 



A somerMutt off the road. 
Sudden sharp curves such 
as this are a constant 
menace to motorists, es- 
pecially if not banked. 

the motor car on this basis 
is as strong, if not stronger, 
than that against firearms, 
drugs, or liquor, and per- 
haps all three combined. 

HERE then, is a double- 
barreled problem. 
People want fewer acci- 
dents. On the other hand, 
they are demanding greater 
speed. The importance of 
this two-headed question 
becomes evident when it is 
considered that 25,000,000 
automobiles are in use in 
the United States. It is of 
direct personal interest to 
the millions of persons who 
drive and ride in these cars 
and, because of the safety 
factor involved, it indirectly 
affects everyone else. 

For these reasons, Popu- 
lar Science Monthly has 
made a study of the sub- 
ject. The principal pur- 
poses of the investigation 
were: 

1 . To ascertain the views 
of men who, by virtue of 
their position and experi- 
ence, are thoroughly con- 
versant with the situation. 

2. To formulate, on the 
strength of facts thus dis- 
covered, a plan for the solu- 
tion of the traffic problem 
which, in our opinion, would 
meet all major require- 
ments. 

The survey developed 
several interesting points. 
Chief of these was a con- 
sensus that better roads and 
more of them are indispensable to any 
attempt at remedying existing conditions. 
Then, it was found that a majority of 
leaders in the automobile industry shared 
Hoffman's opinion that higher speeds are 
not only desirable but inevitable. Finally, 
those consulted were in virtual agreement 
that most accidents are not caused by 
speed itself, but by the use of too much or 
too little speed at the wrong times; by 
cars trying to pass each other; by defec- 
tive automobiles; and by the chaotic state 
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hour each year until 1928, 
when it reached about 
thirty-eight miles an hour. 
In that year, the Ford 
"Model A" started skim- 
ming along the roads and it 
is anybody's guess what 
the average speed is today. 



POPULAR SCIENCE MONTHLY'S 
Spced-wilh-Safety Plan 



Minimum instead of maximum speed limits are 
not so fantastic as they seem. On this viaduct 
at Miami, Fta., drivers going less than thir- 
ty-five miles an hour may receive a ticket. 

of speed and traffic laws, which makes it 
virtually impossible for even the most 
law-abiding driver to stay within the law. 

The survey further indicated that 
Hoffman's suggestion at the meeting of 
the Safety Council was not quite as 
fantastic as it sounded, but was an at- 
tempt to crystallize public opinion on the 
matter of speed. Eight of the forty-eight 
States already have done away with 
speed restrictions on open country roads. 
They are Connecticut, Vermont, Georgia, 
Tennessee, Michigan, Wisconsin, Kansas, 
and Montana. In Georgia, an exception 
is made for heavy vehicles, which may 
not exceed forty miles an hour. In Eng- 
land, the government recently introduced 
a bill to abolish the speed limit for pri- 
vate automobiles and to impose instead 
heavy penalties for careless driving. 

SHORTLY after the Chicago meeting, 
Benjamin G. Eynon, motor vehicle 
commissioner of Pennsylvania, proposed 
the elimination of top-speed limits. Where 
such laws are in force, the commissioner 
stated, the efforts of enforcement officers 
are diverted from measures to eliminate 
recklessness and accident hazards. While 
under certain conditions on straight high- 
ways some operators drive safel\' at fift\- 
or sixty miles an hour, speeds of ten to 
fifteen miles an hour are hazardous at 
points of danger, he said, and it is at these 
points that enforcement is necessary. 

Commissioner Eynon recommended in- 
creased highway widths, adequate bank- 
ing of all highway curves, skidproof road 
surfaces, elimination of one-way bridges, 
turnouts on which buses may load and 
unload passengers, sidewalks for pedes- 
trians, and highway lighting. 

In his address at the Safety Council 
meeting, Hoffman recalled 
that in the early days of the 
railroad in America, a speed 
of fifteen miles an hour was 
denounced as dangerous and 
unholy, and that even the 
innocuous bicycle, in the more 
or less gay nineties, served as 
a target for the rural law- 
makers. Laughable as these 
old-fashioned prejudices now 
may seem, he said, the auto- 
mobile has been the victim of 
similar vagaries of fickle 
public opinion — and still is. 
In 1910, the average speed on 
improved highways was about 
twenty miles an hour. It in- 
creased about one mile an 



1. .More roads, wider roads, smoother roads, 
and safer roads. 

2. Legal road speeds as high as are proved 
safe by scientific tests for dry and wet going. 

3. A law, rigidly enforced, making it illegal 
to pass the car ahead. 

4. Operation of all cars at legal speeds 
established by scientific tests for various sec- 
tions of the road, and posted at intervals 
along the road — no car to move faster or 
slower than that speed. 

5. Spacings between cars to be established 
and posted in a similar manner. 

6. Frequent inspection of all cars for 
mechanical defects, regardless of whether 
the car is two weeks or ten years old. 



up to 100 miles an hour will become com- 
mon in the future. 

With these views we found a number of 
prominent men in the automobile indus- 
try to be in virtual accord. H. H. Frank- 
lin, President of the Franklin Automobile 
Company, for example, is convinced that 
higher motor speeds are bound to come. 

"There is a definite 

I public demand for greater 
speeds," he told us. "Air- 
plane transportation is 
one evidence of this gen- 
eral trend. Higher speeds 
would increase the useful- 
ness of the automobile." 




These new Fords, he declared, are proof, 
if proof is needed, that the motoring 
public now demands speed and plenty 
of it. 

After declaring that improvements in 
motor and brake mechanism, body 
strength, and visibility have made the 
modern automobile more than twice as 
safe as its predecessor of fifteen years ago, 
Hoffman said: 

"TralTic and safety experts, 
men who have studied the 
question, know that speed in 
itself is not the source of peril 
it is popularly credited with 
being. It is not speed alone, 
but speed in connection with 
other factors, such as negli- 
gence and recklessness, that 
makes for accidents. 

He predicted that, with the 
remnants of pedestrian preju- 
dice removed, touring speeds 



THE evils of slow driv- 
ing were emphasized 
by L. A. Miller, President 
of the Willys-Overland 
Company. In his opinion, 
many accidents are due to 
slow moving vehicles on 
crowded highways. 

"Drivers attempt to 
get around the slow mov- 
ers and this must be done 
in the face of oncoming 
traffic," he declared. "I 
do not believe that speed 
is responsible for most 
accidents, but rather that 
lack of speed and incom- 
petent and careless drivers 
cause them. Most manu- 
facturers will continue to 
increase power in order to 
provide better all-around 
performance." 
Alvan Macauley, President of the 
Packard Motor Car Company, agreed 
that accidents are largely caused by in- 
attentive driving. "A fifty-mile touring 
speed," said he, "is safer today than 
thirty-five or forty miles an hour was ten 
years ago." 

Invariably, however, these automotive 
executives pointed out that greater 





Is recklessness rather than 
speed the cause of accidents? 
Cutting into the wrong 
traffic lane to pass the car 
ahead resulted in this jam. 



Z^escending a hairpin turn 
on a winding mountain 
road. One flaw in brakes 
or steering gear may mean 
disaster. Will danger spots 
like this be abolished? 
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speeds should not be attempted before 
road conditions have been improved. 
This general opinion was voiced em- 
phatically by G. M. Williams, President 
of the Marmon Motor Car Company, who 
doubted the possibility of greatly in- 
creasing touring speeds unless they art- 
predicated upon a plan for through high- 
speed highways of sufficient width and 
without level crossings or intersections. 

"Such a plan," he told us, "already is 
being carried out in Europe. From 
Lilian to Lake Como, in Italy, for in- 
stance, where there are no obstructions 
whatever on a perfectly level, well-built, 
wide highway, I have traveled at speeds 
in excess of 100 miles 
per hour with a feeling 
of the utmost safety." 

He added that the 
chance for mechanical 
failure in a properly 
designed automobile 
was no greater at 100 
miles an hour than at 
fifty — provided the car 
were m first-class con- 
dition. 

On the question of 
how to determine the 
highest safe speed, F. J. 
Haynes, President of 
Durant Motors, Inc., 
voiced the opinion of 
most of the experts. 

"For many years," said this executive, 
"I have made it a practice, while driving 
fast, of regulating my speed to the clear 
space ahead. If it is ten feet, then my 
speed is such that I can stop at that dis- 
tance. If it is greater, then my speed can 
be increased. This method I have found 
entirely* satisfactory and workable. I be- 
lieve it is the only rule which can be 
successfully made to apply properly to 
speed regulation." 

The foregoing opinons summarize 
briefly the attitude of the automobile 
industry as a whole toward the speed 
problem. The men whose views are given 
are authorities on the subject so far as the 
mechanical possibilities of the motor car 
are concerned. While it may be argued 
that the automobile men are naturally 
prejudiced, it is safe to assume that none 
of them is so shortsighted as to make sug- 
gestions which, in the end, would injure 
his own business. 

Still, there is another side to the 
picture. Mechanical perfection alone is 
no safeguard against mishaps. After all, 
an accident is just as deplorable whether 




the victim is killed or maimed by a glisten- 
ing Hispano-Suiza, fresh from the shops, 
or by a rattling, rusty delivery truck that 
has cheated the city dump for years. 

The insurance companies have reduced 
the study of accidents and their numerous 
causes to a science. As has been seen, it 
was Dr. Dublin, statistician of the 
MetropoHtan Life Insurance Co., who 
challenged the Hoffman proposal to 
aboUsh speed laws. 

"It is my belief," Dr. Dublin told us, 
"that our accident situation is now so dis- 
turbing largely because of the current 
vogue for speed and speeding. The year 
1928 saw 27,500 lives snuffed out in auto- 
mobile accidents in the United States, and 
about a million persons injured. The 
money loss was about a billion dollars — 
not counting the value of the lives 
destroyed. 

"And in 1929, it will be shown, the 
situation has been much worse still. In 
the first nine months of the year, the 
number of deaths from automobile acci- 
dents was eleven percent higher than in 
the corresponding period of 1928. In 




The motor cycle cop sneaks up to trail a speeding car. When speed laws are brought up to date, such 
hounding of motorists will cease; instead, the officers will direct their efforts against recklessness. 



Keeping the cars in line — a sample of city traffic 
control that marks a step in the right direction. 
At left: A typical jam caused by a narrow, 
antiquated highway. Roads such as this are in- 
adequate for heavy Sunday and holiday trafhc. 



other words, it will probably be found 
that there have been more than 30,000 
automobile fatalities in the United States 
in 1929. 

"Nor is there any indication that we 
are making the slightest progress in im- 
proving conditions, which arise from the 
ever-increasing number of cars on our 
highways. Our road building, extensive 
as it is, is not keeping pace with the 
number of cars being turned out. That 
means road congestion. Irritation on the 
part of many drivers is expressed in an 
overpowering desire to speed in order to 
make up for lost time as soon as they 
reach the open road. Herein lies the ex- 
planation of many serious accidents 
which occur immediately outside of our 
congested cities." 

IN THE National Safety Council's 
recent study of 73,050 accidents cover- 
ing a wide area in 1928, it was shown that 
speeding was the most important factor 
responsible for mishaps. Of 2,560 fatal 
accidents, 720 or twenty-eight percent 
were due to speeding. Of nearly 37,000 
accidents in New York State in 1928, 
4,485 or 12.2 percent were recorded as 
having been caused by exceeding the 
speed limit; 11.3 percent by driving off 
the roadway, in a majority of cases a 
concomitant of speeding; and 15.7 per- 
cent by driving on the wrong side of the 
road, which is a second cousin to speeding. 

In Rhode Island careful studies are 
being made of motorists' violations of the 
law in connection with automobile 
accidents. In 1,502 accidents during the 
first six months of 1929, the motorist w^as 
going "too fast for conditions" in 685 
cases, or 45.6 percent of the total. 

"So far as studies of accidents on the 
highways teach us anything," Dr, Dublin 
continued, "they show that speeding 
stands at the head of the list of causes 
responsible for the present situation 
which so greatly disturbs the American 
people. 

".\nother indication of the seriousness 
of the speeding habit lies in the fact that 
the number of accidents is mounting even 
faster in the rural areas than in our cities. 
Thus, in 1928. the large cities showed a 
rise of sixteen percent in the number of 
automobile fatalities above the rate of 
1924, whereas, {Continued on page lU) 
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Now^The Automatic Pilot 

Remarkable Gyro-Electric Mechanism Holds 
the Stick and Guides an Airplane on Its 
Course for Three Hours without Human Aid 



OVER Ohio, the other day, a 
I big tri-motored Ford plowed 
' through the air on its way to 
Washington, D. C. Four 
men leaned back at ease in the pas- 
senger cabin. Yet the pilot's com- 
partment was empty. A metal air- 
man, scarcely larger than an automo- 
bile battery, was holding the stick. 

Guided for more than three hours 
by this automatic pilot, the mono- 
plane, carrying Lieut. Albert F. 
Hegenberger, famous California-to- 
Hawaii flyer. Major A. H. Gilkerson, 
and the co-developers of the invention, 
Elmer A. Sperry, Jr., and Capt. Shiras 
A. Blair, flew from Dayton, Ohio, to 
within a few miles of Boiling Field, 
Washington. The pilot. Lieutenant 
Hegenberger, merely had to set the 
course and watch out for other planes. 
At times, he was able to walk back and 
join his friends in the passenger cabin. 
The flight was the culmination of eight- 
een years of experiment, begun by the 
Sperry Gyroscope Company in 1912. 

The "brain " of the remarkable mecha- 
nism — called the "Maca viator" by Army 
officers as a contraction of mechanical 
aviator — consists of two gyroscopes, one 
mounted horizontally, the other verti- 
cally and pointing straight ahead. These 



GY ROStOPE - CONTROLLED 
MECHANISM UNDER PILOT'S 
5EAT OPEIWTES RUDDER. 
Al LEMONS. AND 
ELEVATOR 




FOR MOtUKi ANU POiVLK, rHKOUCjH '■"LtA.iiLE 
DRIVE. FOR CONTROLS 




The diagrammatic dotted lines indicate the installa- 
tion of the mechanical aviator under pilot's seat. 

one side or the other, the plane, in effect, 
rotates about the gyroscopes. A varia- 
tion from level or straight flight of as 
little as one half of one degree results in 
making an electrical contact which, 
through the action of electromagnets, 
moves the controls and brings the plane 
back to its correct position. The hori- 
zontal gyroscope governs the ailerons 
and elevator. It keeps the wings from 
dipping and maintains a level keel fore 
and aft. The vertical gyroscope 
steers the plane. 

The complete mechanism is 
small enough to fit under the 
pilot's seat. It can be con- 
nected or disconnected in- 
stantly by means of a small 



lever. The action of the device may 
also be terminated electrically by 
throwing a switch. Three additional 
levers permit the pilot to throw dif- 
ferent parts of the apparatus out of 
gear at any moment. Thus he can 
resume control of the rudder or the' 
ailerons or the elevator while leaving 
the rest of the operation of the plane 
to the automatic apparatus. 

The sensitiveness of the robot in 
responding to movements of the plane 
is said to be superior to that of the 
average human pilot. The controls 
are moved so smoothly and firmly by 
the mechanism, it is reported, that a 
pilot cannot overcome the action 
with his hand. 

The plane is governed by the auto- 
matic device only on straight, level 
flights. The aviator must take his 
machine off the ground as usual at the 
start and must land it at the end of the 
trip. But he is relieved of the long strain 
of piloting between distant points. The 
device is expected to prove of special 
value in transport work, on long bombing 
raids, and in "blind flying." In a fog, it 
will prevent a plane from stalling and 
entering a tail spin. It should also prove 
a great help in aerial photography. In 
this work, the plane must be kept at a 
constant altitude and on a straight line. 

Before the Dayton-Washington flight, 
the apparatus had been successfully 
tested by nearly fifty hours in the air. 
It guided the large transport machine 
on trips between New Bedford, Mass., and 
Mitchel Field, Long Island, N. Y., and 
between Dayton and Detroit. The only 
adjustment required during these trips 
was altering the direction of flight when 
the wind changed. For, although the 
apparatus keeps the nose of the plane 
pointed straight ahead, a strong cross- 
wind will carry the machine sidewise. 



Diagram showing electrical control by 
which gyroscope keeps the plane leveL 

heavy-rimmed wheels spin 
at 15,000 revolutions a 
minute. They are turned 
by electric current pro- 
duced in a wind-driven 
generator mounted in the 
slip stream of the plane's 
propeller. 

By the nature of the 
gyroscopes, they remain 
unmoved from their posi- 
tions when the plane tips. 
If a wing or the nose dips, 
or the machine swings to 



CONNECTINS ROD 
TO STICK ' 




A pictorial diagram of the gyro -electric pilot, revealing how 
it operates the controls. At the left is a photograph of the 
device itself, which is hardly larger than a storage battery. 
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Latest Trends 



otorboatiiig 




Racing outboards — the second stage in the evolution of the "kicker." Now family run- 
abouts and cruisers with sleeping accommodations are being powered with outboard motors. 



New Inboard Runabouts, Outboard Cabin Cruisers, 
and Commuter Hydroplanes Meet the Demands for 
Sport and Speed on Uncongested Water Highways 



THE "flivver motor boat" is here. 
For the first time in motor boat 
history, a fast inboard "run- 
about" — meaning a small open 
craft for sport and errands — can 
be bought for the modest price of an out- 
board. An entirely new type of high- 
speed motor, light in weight and portable, 
that can be installed within the hull of a 
boat, has made it possible. Preliminary 
models of the new craft have appeared on 
the market only within the last few 
months. And it is still evolving toward its 
final shape. 

That is the outstanding development in 
motor boats revealed in a survey of their 
trends conducted by Popular Science 
Monthly. It represents the latest step 
in meeting the demands of thousands of 
automobile owners who are finding roads 
too clogged with traffic for pleasure and 
are taking to the water. They want boats 
to go from summer home to market, boats 
even for daily commuting to the city. One 
of their particular wants — a cheap, de- 
pendable inboard motor boat for sport 
and pleasure — is now assured. 

Advance motor boat fashions for 1930 
show startling innovations, in both in- 



By ALDEN P. ARMAGNAC 



board and outboard types. Visitors to 
coming motor boat shows at New York, 
Boston, and elsewhere will see more 
elaborate outboard-motored craft than 
ever before; even cruisers with sleeping 
accommodations. Small but luxurious 
cruisers for wealthy commuters have 
been transformed since last year from 
single to twin-screw models for higher 
speed. Racing boats have been converted 
into high-speed runabouts for the public, 
through a change in the shape of their 
bottoms that makes for safety. 

The new inboard motor boat had its 
beginning a few months ago, when an 
eastern manufacturer brought out a new 
portable type of inboard motor of twenty- 
five horsepower and weighing only 165 
pounds. Unannounced to the public, 
several hundred of the new motors were 
tried out last summer in the outboard 
hulls of three manufacturers. Soon they 
appeared on the market in hulls previous- 
ly built for outboards. Such boats sold for 
less than $1,000. In the first of them the 
motor was placed amidships, in the con- 



ventional way made necessary by the 
normal slant of a propeller shaft, splitting 
the passenger space in two. Then engi- 
neers tried putting it out of the way, in 
the stem. 

Out of this idea has come the so-called 
"inboard-outboard" drive. The shaft of 
the inboard motor pierces the stern near 
the water line. In the place previously 
occupied by an outboard motor is now an 
arrangement that literally puts a "kink" 
in the power line, and drives the propeller 
through a vertical shaft and bevel gears 
or a similar system. Not only is themotor 
out of the way, but it may be placed ab- 
solutely level, insuring equal lubrication 
of all cylinders. 

OXE of the first small inboard run- 
abouts to use this system is a sixteen- 
foot craft priced at $985 complete with 
motor. A further improvement, that of 
hinging the inboard drive so that it will 
swing back and up without damage to the 
propeller if it hits an obstruction just as 
an outboard motor does, is being devel- 
oped by several makers. It may become 
a standard feature of the future "flivver 
motor boat." Apparently this craft is to 
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be an inboard-outboard hybrid with the 
advantages of each. 

Meanwhile the outboard makers have 
evolved the outboard cruiser. It is the 
last of a series of surprises in the years 
since Ole Evinrude brought out the 
pioneer one-cylinder "kicker." Origi- 
nally this was intended merely to take the 
place of oars in a rowboat. But multi- 
cylinder models followed. When out- 
board motor boat races were first pro- 
posed a few years ago experts laughed at 
the idea. Even their champions were 
hardly prepared for the forty-mile speeds 
that followed, or for the amazing fact that 
an outboard motor could whirl its crank 
shaft at speeds as high as 6,000 revolu- 
tions a minute. Racing outboard craft 
that developed, built for speed alone, 
were appropriately dubbed from their 
shape "flying shingles." Last October, at 
Newport Beach, Calif., the fastest of 
them all made a new oflicial speed record 
of 48.40 miles an hour. 

NEXT came the "family type" out- 
boards, designed especially for util- 
ity and pleasure. The latest of these are 
elaborate, inclosed models — sedan run- 
abouts and cruisers with sleeping accom- 
modations — made for outboards. They 
have gone even above the $1,000 price 
class. While inboard craft are extending 
their range to enter what was once the 
exclusive field of outboards, the out- 
boards themselves are verging upon the 
luxury and appointments of the inboards. 
Even electric starters for outboard motors, 
along-predicted development, are a fea- 
ture of the newest models. 

These are the boats that the average 
person of moderate means is interested in 
for pleasure boating and for knockabout 
transportation. But there is another, and 
a rapidly-growing class of users — the 
commuters of New York City, Boston, 
Cleveland, Detroit, Chicago, and the 
Pacific coast. During the summer these 
men live an hour or two by water from 
the city, and commute daily by motor 
boat — thus avoiding the jam of auto- 
mobile traffic or the stuffiness of crowded 
trains. In New York alone it is estimated 
that there are more than a hundred such 
commuters. Some of them own beautiful 
fleets of fast boats, from forty to a hun- 
dred feet in length. They can make 
from twenty-five to fifty miles or 
more an hour, and cost from $25,- 
000 upward. 



BESIDES the crew required to 
run such a craft, the owner 
may take aboard his valet and his 
secretary. At his summer home he 
boards the boat clad in a bathrobe, 
and while it cruises along the shore 
he takes his morning shower and 
dresses while a steward prepares 
breakfast. After breakfast the own- 
er may dictate correspondence to 
his secretary. After a cruise of an 
hour or two he steps off his boat at 
a yacht club dock to be whisked to 
his office by taxi or his private car. 
Going home in the afternoon he 
may take his friends along, serv- 
ing refreshments or donning sport 
clothes for a game of golf or tennis 
before dinner. 

Sometimes it is possible to re- 
duce the individual expense of run- 




A real water "flivver" 
— new five-passenger in- 
board runabout, engine 
in stem. Costing $985, 
it drive* like an auto. 



ning a commuting boat. Six Boston men, 
for example, have incorporated under the 
Massachusetts law as "Commuters, Inc." 
They pooled their money, bought a boat, 
and hired a crew. Thus they can commute 
daily by water between Nahant, Mass., 
their summer residence, and Boston. 

Commuting boats are of the type 
known as "day cruisers." They are in- 
tended for daytime use and short week- 
end trips only, although they may have 
limited sleeping accommodations. Pri- 
marily they are speedy, and they are being 
made speedier. Here they have profited 
by the design of racing boats. Swift rac- 
ing "hydroplanes" are built with a step or 
notch in the flat bottom, tending to lift 
the boat out of the water at high speed. A 




cushion of air trapped under the boat's 
hull permits high velocity by reducing 
the friction between the hull and the 
water. But flat-bottom racing hydro- 
planes are not adapted to ordinary use 
because they tend to be erratic and un- 
stable at low speeds. 



WITHIN the last two years, hydro- 
plane design has been adapted to 
commuters and runabouts by modifying 
the shape of the bottom toward the con- 
ventional V'-shaped outline of stepless 
boats. A New York manufacturer claims 
a speed of forty-four miles an hour for his 
forty-two-foot two-step hydroplane com- 
muter powered with two 400-horsepower 
engines. A 400-horsepower thirty-six- 
foot runabout of similar design is credited 
with mile-a-minute speed. A thirty-six- 
foot single-step hydroplane equipped 
with an 850-horsepower motor, recently 
purchased by W. S. Corby, Washington, 
D. C, sportsman, for use at his summer 
home at Lake Winnepesaukee, N. H., is 
called the "world's fastest runabout." It 
can make nearly seventy miles an hour 
with two persons aboard. 

A radical development in the opposite 
direction is the appearance of compara- 
tively slow-speed commuters for week- 
end commuting. A recent example is the 
twelve-mile-an-hour Diesel commuting 
yacht Alone built for Harrison H. Boyce, 
New York City. The owner boards his 
yacht near his home, at its Montauk, 
N. Y., anchorage, about ten o'clock on a 
Sunday evening. A pleasant two-hour 
sail across the bay is followed by a com- 
fortable night's sleep while the yacht 
cruises over Long Island Sound. Early 
Monday morning the yacht docks in New 
York, with adequate time for breakfast on 
the boat before office hours. During the 
week the owner may remain in New York, 
to return the following week-end. This 
yacht is luxuriously fitted, with hot and 
cold water, gas range in the galley using 
bottled gas, electric ice box, and even an 
electric fireplace in the forward inclosed 
cockpit which serves as a living room. 

Among cruising boats with full sleeping 
accommodations, intended for long trips, 
new models are appearing with double 
instead of single cabins, one fore and one 
aft. The owner and his wife may enjoy 
peace and quiet in one cabin, put- 
ting the children in the other; or 
two couples can make a trip to- 
gether in privacy and comfort. 



How the inboard motor can be pieced in stem. A geared 
drive outside the hull transmits power to propeller. The 
drive unit is hinged to swing up if it hits an obstruction. 



ONE remaining development of 
particular interest is the motor 
sailer, the motor boat and sailboat 
combined. It is the outgrowth of 
the auxiliary sailboat, which orig- 
inally was simply a sailboat with a 
motor of uncertain capabilities at- 
tached to drive it at low speed 
when the wind failed. Now such 
craft approach more nearly the 
lines of a motor boat whUe re- 
taining their sailing ability. 

Thus new types of boats, and 
hybrid craft combining the advan- 
tages of their progenitors, await the 
growing crowds that are taking to 
the water. Already Americans own 
1 ,250.000 motor boats, and the num- 
ber is increasing daily. For on the 
waves there are millions of miles of 
"clear road" ahead. 
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Obvene and re- 
verie of POPULAH 

SciKNCK Monthly 
Gold Medal. 



Announcing a $10,000 Annual Award 

for the Most Valuable Achievement in Science 



IN 1872, Edward Livingston Youmans 
founded Popular Science 
Monthly. A friend of Spencer, of 
Huxley, of Tyndall, this blind, self- 
taught scholar walked with the kings of 
science and retained his human touch. He 
spent his life opening a world of wonder 
to the many who lacked the benefit of 
technical training. He set out to make 
science popular. And he succeeded. 
"The work of creating science has 
been organized for centuries. The 
■ work of diffusing science is the next 
great task of civilizaiion." 
With that slogan, he started Popular 
Science Monthly. It was to form a con- 
necting link between the scientist and the 
public, between the laboratory and the 
layman. In understandable language it 
was to describe and interpret the seeming 
magic of the test tube, the microscope, 
and the machine shop. 

For more than half a century. Popular 
Science Monthly has hewed to the line. 

When its first issue appeared, rural 
delivery of mail had not begun, permanent 
bathtubs were just appearing in American 
homes, high wheel bicycles were still in 
vogue. In 1872, electric lights were un- 
known, the telephone was yet to be in- 
vented, the gasoline engine and the auto- 
mobile were still in the realm of fancy. In 
the crowded years during which its pages 
have been recording the progress of in- 
vention and discovery, the typewriter, 
linotype, dynamo, automobile, airplane, 
submarine, radio, moving pictures, and 
skyscrapers have come to alter our 
civilization. 

TODAY, millions know the everyday 
facts about these inventions. But 
science is stretching out in a thousand 
directiens. Devoted workers are seeking 
the secrets of the sun, the air, the atom; 
they are plumbing the source of cos- 
mic rays and striving for wireless trans- 
mission of power. They are tracking 
the causes of cancer, and analyzing the 



health-giving power of ultra-violet rays. 

Science still holds almost unbelievable 
gifts for man. 

The work which the founder of 
Popular Science Monthly commenced 
becomes more vital with every passing 
year. Sterilized foods protect our health; 
swift new means of transportation carry 
us from place to place; and fascinating 



THE COMMITTEE 
OF AWARD 



DR. CHARLES G. ABBOT, Secretary, Smithso- 
nian Institution. 

PROF. COLLINS P. BLISS, Director, Popular 
Science Institute. 

DR. SAMUEL A. BROWN, Dean, New York 
University and Bellevue Hospital Medical College. 

DR. GEORGE K. BURGESS. Director, United 
States Bureau of Standards. 

DR. WILLIAM W. CAMPBELL, President, Uni- 
versity of California. 

DR. HARVEY N. DAVIS, President, Stevens In- 
stitute of Technology. 

DR. ARTHUR L. DAY, Director, Geophysical 
Laboratory, Carnefiie Institution. 

DR. E. E. FREE, Consulting Engineer. 

TR.\VIS HOKE, Editor, Popilab Science 
Monthly. 
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DR. VERNON KELLOGG, Permanent Secretary, 
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DR. ARTHUR D. LITTLE, President, Arthur D. 
Little, Inc. 
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DR. .\LBERT E. WHITE, Director, Department 
of Engineering Research, University of Micnigan. 

DR. WILLIS R. WHITNEY. Director of Re- 
search. General Electric Co., Schenectady. N. Y. 

ORVILLE WRIGHT, co-inventor of the airplane. 



forms of entertainment, unknown a gen- 
eration ago, give us relaxation. 

In the fifty-eight years of its existence. 
Popular Science Monthly has con- 
sistently striven to emphasize those ad- 
vances which have proved of lasting 
practical value to the public. By so 
doing, it has encouraged scientific and 
inventive eflfort, helped to diminish 
drudgery, aided in increasing intellectual 
and material comforts, and assisted in 
providing the leisure to enjoy them. 

IT IS particidarly fitting, then, that 
Popular Science Monthly should 
take another step along the course it al- 
ways has pursued. 

In September, 1930, it will make the 
first annual award of $10,000 (ten thou- 
sand dollars) and the Popular Soence 
Monthly Gold Medal to the American 
citizen who, in the opinion of the dis- 
tinguished members of a Committee of 
Award, has been responsible for the 
achievement in science during the year 
of greatest potential value to the world. 

The yearly period of scientific accom- 
plishment considered by the Committee 
of Award will be the twelve months end- 
ing June 30, 1930. All scientific workers, 
professional and amateur, academic and 
commercial, are eligible for the prize. 

The award, the largest single monetary 
prize in America for scientific accom- 
plishment, is instituted with a dual pur- 
pose: to heighten the interest of the 
American people in those conquests of 
the laboratory and the workshop which 
benefit the whole community, and to 
focus attention upon the many scientific 
workers who toil to better man's control 
over his physical surroundings. 

The award will be bestowed under the 
auspices of the Popular Science Institute, 
of which Prof. CoUins P. Bliss, Associate 
Dean, College of Engineering, New York 
University, is Director. The Institute has 
enlisted twenty-four leaders in Science to 
serve as the Committee of Award. 



i 



26 



POPULAR SCIENCE MONTHLY 



February, 1930 




Better Fuels for 
Better Motors 

By E. H. HAMILTON 

Assistant Professor of Automotive 
Engineering, New York University 



Fuel blown away — a typical gusher. When this Texas 
well blew in, 900 barrels of oil flowed in a single hour. 



GASOLINE, many people are now 
discovering, is not just a smelly 
■ liquid that must be pumped into 
the auto tank at periodic in- 
tervals. Different gasolines may look 
alike. They may even smell alike and 
yet be as different in performance as a 
tugboat and a Gold Cup racer. 

In fact, the introduction of improved 
types of motor fuels by all of the up-to- 
date refiners has opened a new era in the 
development of the automobile and in 
the pleasure of driving it. Knocking, for 
instance, once the mysterious bane of 
motorists and the principal limitation on 
improved engine design, is slowly being 
mastered. 

The story of this accomplishment con- 
cerns one of the most fascinating battles 
which the modern industrial chemist has 
waged. But it is only one phase of the 
unceasing struggle to produce new and 
better fuel for the millions of motor cars 
which have become a part of modern life. 
To understand this struggle first requires 
an answer to the question: What is 
gasoline, an)rway? 

Gasoline is really a family name for a 
whole group of different hydrocarbon 
compounds. And these, in turn, are but 



a small division of a still larger 
group that forms what is known as 
crude petroleum. The latter is a 
vile-smelling, dark colored, thick 
liquid found in pools far under- 
ground. Judging by the appear- 
ance of the sticky stuff it hardly 
seems possible that a product so 
clean and clear as gasoline could 
be obtained from it. 

Crude petroleum was produced 
ages ago in Nature's own labora- 
tory, much as coal was formed. It 
is a product of the decomposition 
of vegetable and animal matter. 

In 1859, Edwin L. Drake, a 
conductor on the New York, New 
Haven and Hartford Railroad, 
organized a company and drilled 
the first American oil well near 
Titusville, Pa. Petroleum was 
struck at sixty-nine feet. It was 
pumped from the well at the rate 
of twenty-five barrels a day. By 
the end of the year, this had dwin- 
dled to fifteen. But the modern oil 
industry had been founded. 

Kerosene, or "coal oil" as it was 
then called, had just begun to sup- 
plant whale oil as the standard fuel 
for lamps. The supply, largely 
skimmed from the surface of 
ponds, could not keep up with the 
increasing demand. Drake's well 
offered a solution to the problem 
and other wells followed in quick 
succession. The first of 
the world's oil booms 
began. 

Today, in the United 
States alone, more than 
2,000,000 barrels of oil 
are produced daily by 
280,000 wells, some of 
them a mile deep. Dur- 
ing the twelve months 
of 1928, 12,500 new pro- 
ducing wells were 
brought in. So far. 
North America has prov- 
ed the great oil reservoir 
of the world. At the 
end of 1927, more than 
two thirds of all the 
petroleum taken from 
the earth had come from 
fields in the United 
States and Mexico. 

All petroleum contains 
various compounds of 
carbon and hydrogen. 
They can be separated 
by distillation. The boil- 
ing point of each com- 
pound is slightly differ- 
ent from that of the 



others. The difference between gasoline 
and kerosene, for example, is mainly one 
of the temperatures at which they boil. 
The gasoline boils off first. The tem- 
perature has to be raised before the 
kerosene boils off. By carefuUy regulat- 
ing the temperature at which the liquid 
is being distilled, a practical separation of 
the carbon and hydrogen compounds can 
be made. However, there are so many 
compounds and their boiling points are 
so close together that any one fraction 
of the distillation always contains several 
different closely allied compounds. 

CURIOUSLY enough, the fact that 
crude petroleum contains a large 
percentage of gasoline was looked on as a 
misfortune in the early days of the oil 
industry. Nobody knew what to do with 
gasoline — no practical uses for it had 
been developed — and in consequence 
enormous quantities of it were thrown 
away. Many refineries dumped it into 
the nearest river until laws were passed to 
stop this practice because of the fire risk. 

Undoubtedly early forms of internal- 
combustion engines were designed to use 
gasoline rather than other possible fuels 
because gasoline was so cheap and easily 
obtained. A number of refineries gave it 
away free. Others sold it for a cent a 
gallon. They had no use for it. Contrast 
that situation with the present, when 
1,000,000 barrels of gasoline are con- 
sumed every day. When nobody wanted 





Inserting film in a new under- 
ground movie camera which 
aids in oil well drilling. Low- 
ered into a well, it records posi- 
tion of a level bubble and com- 
pass needle, thus showing 
whether the welt is being drilled 
in a vertical line. Note pres- 
sure-proof case in which cyl- 
indrical camera fits. Right: 
Photo taken by camera. 
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Here Are the Facts about Present-Day 
Gasoline Every Car Owner Wants to 
Know — ^What It Is, Where It Comes 
From, and How Science Produces 
and Improves the Million 
Barrels Consumed Daily 
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gasoline, it could be had for nothing; now, 
when everybody wants it, a dollar 
usually buys less than five gallons. The 
same law of supply and demand has been 
the spur which forced all sorts of engi- 
neering developments and improvements 
for the economical refining of crude 
petroleum. 



d 



'"HEN automobiles were first intro- 
duced, all gasoline was high "test." 
Every bit of kerosene was removed from 
it because the refiners could sell kerosene 
for a good price. The motor fuel of those 
days was highly volatile and cars started 
easily in cold weather. This is the char- 
acteristic which now distinguishes the 
modern fuel labeled "high test" from 
the ordinary run of gasoline. "Aviation" 
gasoline is of exceedingly high volatility, 
providing quick ignition and high power. 
In the first automobiles there was no 
crank case dilution, or mixing of un- 
burned gasoline with the oil, reducing the 
viscosity of the lubricant. The normal 
heat of operation was sufficient to drive 
the highly volatile gas of that period out 
of the crank case oil. 

As the number of automobiles in- 
creased, the demand for gasoline did 
likewise. Refiners found that they had to 
include more and more of the kerosene- 
like constituents in the gasoline. Motor 
fuels, in consequence, became poorer and 
poorer. In fact, were it not for a remark- 
able improvement in the method of ob- 
taining gasoline from crude petroleum, 
which has been introduced in the last 
few years, motorists would now be 
operating autos on practically pure 



kerosene with large percentages of 
furnace oil thrown in. 

This great improvement is known 
as the "cracking" process. It 
makes possible the conversion of 
kerosene and other heavier constit- 
uents of crude petroleum into 
gasoline. The most used method of 
"cracking" was developed by 
William M. Burton, a chemist of 
the Standard Oil Company of 
Indiana. In theory, the cracking 
process is relatively simple. In 
practice, it is somewhat elaborate 
because of the delicate control of 
both temperature and pressure 
which must be maintained to 
achieve maximum results. 

Any housewife who burns the 
steak or scorches the toast is delv- 
ing into some of the manifold 
variations of the "cracking" proc- 
ess. Beefsteak and toast, like gaso- 
line, are hydrocarbons, though they 
contain certain percentages of 
mineral matter. Any hydrocarbon, 
if subjected to sufficient heat, will 
be broken apart or, in other words, 
"cracked up" into other forms of 
hydrocarbon compounds or under 
certain circumstances even into 
pure carbon. The steak when it is 
burned is converted into carbon 
and certain hydrocarbon gases, 
some of them having the char- 
acteristic odors which convey, by 
way of the housewife's nose, the 
information that the dinner is not 
going to be a success. Similarly, the 
smell of burning toast denotes the crack 
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Madd of an oil field, showing how a well is drilled, 
how one already bored is pumped, and arrangement 
of the various strata of earth above the oil deposit. 




Huge crude oil stills in the refineries of the Standard Oil Company at Cleveland. O. Here heat it 
first applied to the oil in the process of separating its various components, including gasoline. 



ing of the hydrocarbon in the bread into 
pure carbon and various forms of evil- 
smelling gases. 

By subjecting the portions of crude 
petroleum to high temperature, and at 
the same time to high pressure, it has 
been found possible to "crack" or break 
up the kerosene constituents and a por- 
tion of the still heavier compounds 
directly into gasoline. Today almost half 
of the gasoline marketed is produced by 
cracking. 

THESE improved methods have main- 
tained the price of gasoline at a 
reasonable level. They have also proved of 
great importance to the gasoline engine 
designer and consequently to every 
motorist. This is because they have 
tended to standardize the quality of motor 
fuel. Gasoline is not a single, definite, in- 
variable chemical compound. It always 
is a mixture of several different com- 
pounds and its characteristics vary in 
consequence. Gasoline produced from 
crude petroleum obtained in one part of 
the country will not have exactly the 
same characteristics as gasoline obtained 
from another part of the country, and 
gasoline produced {Continued on page 1S9) 
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Solve Riddle 



The kneeling, bearded statue of Queen 
Hat-shepsut, rebuilt from fragments. 

BY SOLVING a mystifying archeo- 
logical jig saw puzzle, members 
of the Egyptian expedition of the 
Metropolitan Museum of Art, 
New York City, have reconstructed for 
the first time shattered statues of a 
feminine pharaoh who ruled Egypt with 
an iron hand 3,400 years ago. As the 
result of important excavations they 
have unfolded a drama of ancient wrath 
and intrigue that once sought to obliterate 
all memory of the tyrant queen from the 
land of her people. 

Queen Hat-shepsut was her name. At 
the death of her husband, she usurped 
the throne in disregard of the heir ap- 
parent. She proclaimed herself king, and 
ordered court sculptors to hew her like- 
ness in masculine garb and adorned 
with a beard as symbols of her 
might. Scores of these statues she 
used as decorations for the great 
temple of Deir el Bahri, which she 
erected on the west bank of the 
Nile, in Upper Egypt, across the 
river from Thebes, her capital city. 

When, in 1479 B.C., Queen Hat- 
shepsut died — under suspicious cir- 
cumstances, according to some 
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gypts 



"Man Queen" 



Egyptologists — King Thut-mose III, 
her husband's son by a so-called "minor 
wife," whom she had suppressed since 
boyhood, gave vent to his hatred. Not a 
trace of her memory, he vowed, should 
remain in the minds of gods and men. 
First, he had all inscriptions of her name 
scratched from the temple. Then he 
commanded that her statues should be 
smashed and the fragments scattered to 
the four comers of the earth. His minions 
did a good wrecking job, but the pieces 
they dumped into a near-by quarry. 

Last winter members of the Metropoli- 
tan Egyptian expedition unearthed sev- 
eral damaged pieces of these stone por- 
traits. And with these findings, together 
with fragments previously found, it be- 
came known the other day,- Herbert E. 
Winlock, director of the expedition, has 
been able to piece together three of the 
aggressive lady's likenesses. 

In itself, the discovery of the fragments 
was no novelty. Sir John Gardner Wilkin- 
son, English explorer and Egyptologist, 
had found some as early as 1827. Eleven 
years later, the French scientist, Nestor 
l'H6te, sketched and described at least 
one of them. In 1843 and 1845 Karl 
Richard Lepsius, noted German archeol- 
ogist, brought parts of one statue, in- 
cluding the torso, and the head of an- 
other, as well as the head of a sphinx with 
the Queen's features, to Berlin, where they 
were placed in the State Museum. And 
in 1869, Prince Henry of the Netherlands, 





Granite sphinx of queen. The head, found 
years ago, matched the newly found body. 

visiting Egypt on the occasion of the 
opening of the Suez Canal, obtained two 
broken pieces of ancient statuary, which 
he took back to Holland as souvenirs. 
One of these was a torso of Hat-shepsut. 

The first fragments unearthed by the 
Metropolitan expedition formed, when 
put together, an exquisitely sculptured 
head of the Queen. Further search 
yielded a sphinx without a head. Soon 
afterward, another head was found. 
Winlock then made a flying trip to 
Holland and Germany and found that 
his expedition had discovered the head 
belonging to Prince Henry's torso frag- 
ment, the body of Lepsius' sphinx head, 
and the head of the latter's kneeling 
figure of the Queen. Returning to Egypt, 
he and his assistants conducted an in- 
teresting experiment in trick photog- 
raphy, as a result of which the three 
works of art were "re- 
stored." The party fur- 
ther found a complete 
limestone sphinx of Hat- 
shepsut. In addition 
they came upon the 
tomb and mummy of 
Queen Meryet-amun, 
daughter of the quick- 
tempered Thut-mose HI 
and wife of his successor. 
Amen - hotpe 
II. This feminine 
ruler was buried 
between 1480 
and 1440 b. c. 



Excavating near Queen Hat-shepsut's great 
temple of Dcir el Bahri. Here the expedition 
discovered the tomb of Queen Meryet-amun 
(left) which had been pillaged by robbers. 
Near here also was unearthed the small lime- 
stone sphinx of Hat-shepsut. pictured at the 
right. This was the one relic of the despotic 
female pharaoh which was found still intact. 
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Patterns"— The New Psychology 



Dr. A. P. Link, 
instructor in psy- 
chology in New 
York University, 
with apparatus de- 
sisned to elicit evi- 
dence of a crime. 
The small disks 
before Dr . Link 
and the subject are 
connected with an 
instrument which 
measures the time 
between a ques- 
tion and the reply- 




An Authority Describes the Latest Theory of ^'Gestalt," 
Comparing It with Freudian and Other Ideas of Behavior 



PSYCHOLOGY is the science of 
running things. Driving an auto- 
mobile, piloting an airplane, 
building a house, writing a book, 
constructing a machine, winning 
a war, making a success out of a business; 
all these are compounded out of human 
thoughts and actions. Thinking and do- 
ing; these are the materials of life on 
earth. To explain both is psychology's 
job. 

W'ithin one generation there have been 
three prominent sets of psychological 
theories. Not so long ago psychologists 
were explaining everything that human 
beings did or thought as due to a myste- 
rious something called reason, as one ex- 
plains the movements of a battleship by 
orders from the captain in the conning 
tower. 

Some psychologists perceived, how- 
ever, that people often did utterly unrea- 
sonable things, like committing murders 
in a fit of rage, or investing in stocks 
known to be valueless. Such clearly un- 
reasonable acts and thoughts were 
blamed on emotions or impulses. On one 
form of this idea has been built the theory 
of psychology associated with the name 
of Freud. 

Next came the behaviorist psychology, 
chiefly urged by Dr. John B. Watson, for- 
merly of Johns Hopkins University. To 
the extreme behaviorist a human being is 
little more than a bundle of actions and 
reactions, to* be studied much as a me- 
chanic studies the workings of an automo- 
bile engine, or as a biologist studies the 



By A. T. POFFENBERGER 

Professor of Psychology, 
Columbia University 



behavior of a white rat in a cage. As a 
critic has said, "Behaviorists forget that 
a man is sometimes conscious." 

Finally, within the last few years has 
come still a newer set of theories, the so- 
called "Gestalt" psychology, or psychol- 




Piychological apparatus to test the obser- 
vation powers of applicants for clerical jobs. 



ogy of patterns, for "gestalt" means pat- 
tern in German. Small wonder, among 
these conflicting theories, that many lay- 
men and even some psychologists get con- 
fused and imagine the whole science in a 
state of continual explosion. 

That is not true. The supposed "revo- 
lutions" in recent psychology have been 
like chips tossing about on the surface of 
a river, while the steady stream of care- 
ful scientific investigation has flowed on 
unceasingly beneath. 

THE newest Gestalt psychology, for 
example, has grown from facts gradu- 
ally discovered in the course of years by 
the study of senses like sight and hearing, 
and may be most easily illustrated by 
some facts about optical illusions. 

If the printer of this magazine, for ex- 
ample, accidentally left out one letter of a 
word in this sentence, many readers 
would not perceive the misprint. They 
would supply the missing letter mentally; 
for most adults and many young children 
read whole words as single eye-patterns, 
not each letter individually. In music, a 
melody is recognized as the same regard- 
less of the particular key in which it hap- 
pens to be played. The average ear per- 
ceives no difference because it is the pal- 
tern of the tones that is heard and not the 
separate tones individually. 

Even the cartoons in the Sunday news- 
paper are examples of how almost every- 
body uses unconsciously this perception 
of patterns or "gestalts." Faces and 
bodies of the cartoon characters are 
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A te*t of concentration. The 
subjects are required to follow 
mad grasp the meaning of 
words read by a lecturer 
standing behind them while 
they watch a motion picture. 



Cleverness in handiwork is 
tested by the speed and skill 
with which the subject can 
connect and tie with string 
the nails placed at intervals 
on a revolving ball, seen below. 





grossly distorted by the artists. An ac- 
tual man who looked exactly like Andy 
Gump or little Jeff would be worse than a 
side-show freak. Even whole parts of 
faces or bodies can be left out of the car- 
toons without making these familiar 
characters unrecognizable. The eyes or 
the minds of habitual readers immedi- 
ately supply the lack. Ever\'thing is 
ordinarily perceived all of a piece. 

THE Gestalt psychology, chiefly urged 
by the distinguished German students 
of psychology, Dr. Kurt Koffka and Dr. 
Wolfgang Kohler, takes as its central con- 
clusion the idea that this automatic com- 
pleting of patterns and recognition by 
patterns is a universal habit of the mind, 
not merely of the senses. The whole of 
any habitual sight, sound, or idea is per- 
ceived, this theory says, when 
a sufficient part of it is sup- 
plied. 

If this new viewpoint 
proves to be generally valid 
for complicated ideas and 
mental states, as well as for 
simple things like cartoons 
and musical melodies, its 
practical importance prob- 
ably will depend upon its 
suggestions about how people 
learn new ideas or acquire 
new habits. This learning, 
the Gestalt psychologist says, 
is not by the laborious, unit 
by unit method in which the 
average child learns the let- 
ters of the alphabet. Instead, 
more or less complicated pat- 
terns are learned each as a 
complete whole, just as many 
children nowadays learn to 
read by whole words instead 



of by letters. The whole picture of CAT, 
for example, means the animal; not the 
combination of separate pictures of C 
and A and T. 

This means, of course, that what one 
has learned must control one's entire set 
of perceptions, thoughts, mental charac- 
teristics, and actions. Only people who 
have learned the English-language mean- 
ing of the pattern CAT will assign that 
meaning to it. To others it will be mean- 
ingless or will mean something else. To 
an average American newspaper reader, 
one half of the face of Mutt or Jeff sug- 
gests the whole. To an African savage 
who never saw a newspaper, such halves 
of distorted human faces might suggest 
anything, or nothing. 

An extreme interpretation of Gestalt 
psychology would seem to say that every- 
thing depends upon what set of patterns 
of life or thinking one happens to have 
learned; for the idea is presumably as 
applicable to morals, religion, and social 
customs as to the perception of patterns 
learned by ear or eye. To explain impul- 
sive, unreasonable acts such as violent 
crimes or foolish promises the Gestalt 
psychologist would not blame overpower- 
ing emotions or poor reasoning powers, 
but would merely assume that the victim 
of such temporary unreason happens to 
have learned a wrong pattern of thought 
or action, which pattern some subsequent 
event called up and set to going. 




A test for drivers. The sub- 
ject tries to keep a pencil in 
the center of a agzag paper 
"road" speeding toward him. 



This conception of hu- 
man nature may easily 
result, as many of its 
predecessors have done, 
in suggesting experi- 
ments and aiding the 
steady advance of psy- 
chology. 

Gestalt psychology 
may seem at first to be 
merely an elaboration of 
the behaviorist theory. 
Actually it is a con- 
tradiction. Behaviorism 
asserts that certain defi- 
nite stimuli cause certain 
definite reactions — that 
a lunge of a fist towards 
a subject's face causes 
him to wince, for exam- 
ple. Gestalt says that 
the reaction depends on 
the circumstances under 
which the stimulus is applied and the con- 
ditions of the organism to which it is ap)- 
plied — the whole pattern, in other words, 
rather than one stimulus. Thus the lunge 
of a friend's fist causes a different reac- 
tion than that of a stranger. 

THE psychology of Professor Sigmund 
Freud, of Vienna, first of the new 
psychological viewpoints of recent years, 
may be described as a simplified and in- 
tensified version of the much older idea of ' 
impulses. Professor William James and 
other psychological leaders of the last 
century thought of man as moved by 
many impulses, like a clockwork mecha- 
nism with many different springs. A 
favorite phrase of that time, indeed, was 
"springs of human action." Such im- 
pulses or "motives" were listed in large 
number: selfishness, honesty, ambition, 
indolence, generosity, patriotism, and so 
on. Psychologists busily searched out 
hundreds of these different motives. 

One of the great services of Dr. Freud is 
that he perceived the impossible com- 
plexity of this search, and strove to reduce 
those many mysterious springs of human 
action to a smaller number. In the end, 
he concluded that only one fundamental 
spring was necessary to make the mind go 
round. That single mainspring he found 
in the impulses of sex. 

This particular selection, however, is 
no real necessity of Freudian psychology. 
A shipwrecked sailor on a desert island 
would probably find the mainspring of his 
actions in the desire for food. There are 
people whose whole lives seem guided by 
single motives of religion, patriotism, sci- 
entific research, or something 
else impersonal. Freudian 
theorists by no means ignore 
these examples of apparently 
sexless motives, but ascribe 
them to the forces of sex 
emotions which have been 
"sublimated" or turned into 
other, less personal, channels. 
One of Dr. Freud's former 
pupils. Dr. Alfred Adler, who 
now represents a conflicting 
psychoanalytic school, se- 
lects as his choice for the 
single motive or "main- 
spring" the desire for self- 
expression. Every human 
being, he holds, is born with 
{Continued on page 137) 
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Plan Overland "^Tlying Hotels 
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By 

JOHN E. LODGE 
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|LYING hotels" with ac- 
commodations for 160 air 
passengers are planned 
for American airways, ac- 
cording to the recent announce- 
ment of a Connecticut firm which 
projects their construction. The 
monster land planes, whose wing span of 
262 feet would make them nearly twice 
the size of any airplane ever built, would 
be used for cross-country transportation 
in competition with railroads. 
Four of the ships are scheduled 
to take the air by the latter 
part of 1930. Others are to 
follow. 

In the accompanying draw- 
ing the artist presents his con- 
ception of such an airplane, 
based on the plans of its de- 
signer, Dr. William W. Christ- 
mas, a pioneer in aeronautics, 
who claims to have been the 
first man after the Wright 
brothers to fly a powered air- 
plane in the United States. To 
give some idea of the dimen- 
sions of the proposed craft, it 
is said that traffic on a wide 
city thoroughfare could pass 
unhindered between its landing 
wheels. 




Gigantic 
to CaiT) 
Crew ill Roomv 



Eight -Motor Pianos 
Passengers 
, Hollow Wings 
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&AOOAGE.. FREIGHT. AND 
MAIL ROOMS IN EACH 
SIOeOFWING 



N0N6HATTERIN0 OlAiS 
WINDOWS IN fMilH- 
&ER CABINS 



ELECTRIC HOIST L1FT5 
FSEliMT FROM GROUND 



- HOILOW SIEElWING 
WITH NINE-FOOT 
MAXIMUM THICKNESS 
HOUSES CABINS AND 
DINING ROOM 
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NING SALOON 
^'SERVES FORTY PASSENGERS 
AT A SITTING. REVUIRINJi 
FOUR SITTINGS 



KITCHEN STORES 
ANP ELECTRIC 
REFRIGERATORS 



FOURTEEN PASSENGER 
CABINS SEAT FOUR TO 
SIX PERSONS 



THE hollow wing, measuring 
nine feet from top to bot- 
tom at its thickest part, will 
contain passenger cabins and 
dining saloon. Two double- 
deck, fuselage-shaped outrig- 
gers will contain the engines 
and quarters for a crew of sev- 
enteen, with room to spare for 
two passenger saloons. Each 
saloon will seat forty-two per- 
sons, while the remainder will 
be in cabins along the lead- 
ing edge of the hollow wing. 
Seats in the cabin can be trans- 
formed into sleeping berths. 

Sitting in the saloons or cabins of the 
ship will be much like occupying a seat in 
a hotel lounge or a Pullman train. Muf- 
fled exhausts and the remoteness of the 
engines will tend to prevent noise and 
vibration. On two open-air observation 
decks atop the outriggers, passengers may 
sit behind windshields. 

Engines totaling more than 8,000 horse- 
power, in the interior of the plane, are 
planned to drive the seventy-two-ton 
craft at a maximum speed of 145 miles 
an hour. Sufficient fuel will be aboard 
for an eight-hour flight at this speed. The 
airliner will have a maximum altitude or 
"ceiUng" of 15,000 feet. 

Banks of four engines will operate each 
of the thirty-four-foot, low-speed pro- 
pellers through a novel arrangement that 
will permit any motor to be "cut" in or 
out independently of the others. For 




34-FOOT 4-0(.ADED 

PROPELLER WITH 
VARIABLE PITCH CAM K: 
REVERSED FOR \ 
LANDING BRAKE 



FOUR 1,000 -H P ENGINES 
ARE GEARED INDEPENDENT- 
LY TO PROPELLER, SEPARATE 
CLUTCHES "CLIT" THEM IN 
AS RECPUIRED 



DOUBLE -DECK OUTRIGGERS 
CONTAIN PASSENGER SALOONS 
ENGINE5.AND CREW'S 
QUARTERS 



TWO PASSENGER SALOONS 
ON LOWER DECK EACH 
ACCOMMODATE 42 
PERSONS 



TWIN SIX-FOOT WHEELS 
ABSORB LANDING 
SHOCK OF 70-TON 
PLANE 



How the passenger 
cabins, engines, and 
control rooms will be 
housed within the huge 
wing of 262 feet span. 



cruising speed six of the eight engines will 
be used, and for short periods it is ex- 
pected that as few as two of the engines 
will be sufficient to maintain altitude. 

THE possibility of cutting out a dis- 
abled engine will facilitate easy repair 
in flight. All engines are to be chemically 
cooled at a saving of one third the weight 
of a system using a radiator and water 
for cooling. The pitch of the propellers 
will be adjustable in flight for most efti- 
cient operation, and the blades can be 
reversed to serve as a brake in landing. 

Squarely in the center of the wing span 
will be the pilot house where the captain, 
pilots, and the radio operator will be on 
duty. There vision in all directions, in- 
cluding above and below, will be assured 
by an encircling shell made of panes of 
shatter-proof glass. Directly in front of 



the pilots will be the controls and navi- 
gating instruments. The airliner's master 
and radio operator will share the rear part 
of the pilot house, which will be in con- 
stant communication by telephone with 
the engine rooms. 

Electricity from engine-driven genera- 
tors will operate electric stoves and re- 
frigerators in the kitchen, electric hoists 
for loading freight and food supplies from 
the ground, and the radio telephone and 
radio beacon apparatus. Exhaust heat 
will warm the interior of the plane, 
through a waste-heat boiler that will cir- 
culate hot water to radiators. Heat also 
will be used to prevent formation of ice 
on wings and propellers. 

Heat-treated alloy-steel tubing and ply- 
wood covering will be the construction 
materials. Each plane is expected to cost 
about $2,000,000. 
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Sailing Faster Than the Wind 
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Ice boats lined up Tor the start of a race on the Shrewsbury River near 
Red Bank, N. J. Within a few seconds the yacht* gain terrific (peed. 



Ice Yacht Pilots Match Their Skill at 100 Miles an 
Hour — The Speediest Motorless Sport in the World 



IT IS a bleak wintry day on the 
Shrewsbury River in northeastern 
New Jersey. A cutting wind sends 
flurries of snow scudding across the 
open expanse of black river ice. Hundreds 
of cars, and people bundled in furs and 
mackinaws, line the southern shore. An 
array of wavering white sails, moving 
slowly toward the center of the river, 
shows that the boats for the champion- 
ship ice yachting races of the season are 
being dragged to the starting line. Two 
men are clinging to each boat — a helms- 
man and a sheet trimmer. The wind tugs 
at their craft, but long spikes on their 
shoes give them a hold on the ice. Soon 
the birdlike little yachts are lined up. 

A pistol sounds and each crew shoves 
off. After a few steps the trimmer jumps 
in and makes fast the sheet. The sails 
stiffen, the craft heels over in the strong, 
quartering wind, and the helmsman jumps 
into the cockpit. In a few seconds the 
yachts have gained terrific speed. 

Speed is the thing in ice yachting. 
Before there were automobiles and air- 
planes, it was the fastest sport in which 
man indulged. Commodore James B. 
Weaver, of the Red Bank (N. J.) Ice 
Yachting Club, dean of ice yachting in 
America, claims that his Scud II, a 
lateen-rigged yacht, still holds the speed 
record for all time, having traversed a 
measured course of one and one quarter 
miles in the startling time of forty-two 
seconds in January, 1885; slightly more 
than 107 miles an hour. 

When an ice yacht darts over the glassy 
surface of a lake, river, or bay it seems to 
its crew hardly to touch the ice — but 
rather to soar through the air. The close- 
ness to the surface enhances the illusion 



By BARROW LYONS 

of tremendous speed just as does skiing. 
In fact, when the ship is sailing \vith a 
quartering breeze, it is moving consider- 
ably faster than the wind itself. This 
may seem to be impossible, but actually 
the physical principle is quite simple. 
Any one who has pursued a slippery cake 
of soap across the bathroom floor has had 
an excellent demonstration of the me- 
chanical action involved. The wet soap 
slips out of the hand with lightninglike 
rapidity although the fingers do not close 
together at any such speed. Consider the 
cake of soap as the sail of the ice yacht 
and the fingers as the wind, and the 
reason why the ice yacht can go faster 
than a quartering wind becomes clear. 
Like the cake of soap, the sail of the ice 
yacht slides away from the pressure of 
the wind, in a similar cam action, and 
when the sail is close-hauled so that it 
makes only a slight angle with the center 
line of the ship, the motion of the ship is 



COMING — "The 
Truth about Hyp- 
notism." Is there really 
such a thing? If so, what 
can a hypnotist do? How 
does he do it? An em- 
inent psychologist an- 
swers from experience. 



magnified just as is the motion of the 
cake of soap by its gently sloping side. 

In piloting an ice boat the slightest 
twitch of a muscle controlling the direc- 
tion of movement is amplified in exact 
proportion to the speed at which the 
boat is traveling. The thrill far surpasses 
that of a sailing yacht because the motion 
is so much more rapid. The lead of a mile 
in a boat race is nearly fatal, as a rule, to 
the trailing craft, but in ice yachting, 
with boats able to make forty to one 
hundred miles an hour, to be a mile 
behind is nothing. A mere puff of wind in 
the sails of the lagging craft, and in a 
minute or two it is leading the race. A 
twenty-mile course may be run in less 
than forty minutes if a good wind is 
blowing. The helmsman, in calculating 
his moves, continually thinks a mile or 
two ahead. 

SINCE the days of Peter Stuyvesant 
ice boats have been employed for 
various purposes on this continent. It is 
said that during the period of the French 
and Indian War, sleighs with sails were 
used to transport troops across the Great 
Lakes. And one of the early Dutch 
settlers along the Hudson is said to have 
used a sailboat mounted on runners to 
carry sheep across the ice. In 1861 the 
first regular ice yachting club was organ- 
ized on the Hudson River, followed soon 
after by similar clubs on the Shrewsbury 
River, and today the inland waters 
of the United States from the Great 
Lakes to the Atlantic coast are dotted with 
clubs. A few are to be found among the 
great and small lakes of the Northwest. 

The centers of activity vary. At one 
time Poughkeep- {Continued on page li2) 
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A tparkling day, a stiff breeze, close- 
hauled sails, end express-train speed. 
That's a sport of thrills for the ice 
yachtsman. Aa the skeleton craft skims 
the glassy tiver on one runner, it seems 
almost to be leaping through the air. 
It requires the utmost skill to keep 
the boat from skidding or upsetting. 



Two smaller boats racing neck and neck. 
The one at the right, caught by a sudden 
gust, is bucking like ■ broncho, threat- 
ening to throw its pilot overboard. 
Occasionally an ice boat thu« disposes 
of its crew during a race and darts ofl 
for an exciting runaway, knocking over 
■pectators and smashing other boats. 
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ons from the Sky 




The Lone Sentinel or Monument Valley in 
northern Arizona riiei at high as the Woolworth 
tower. Like other similar peaks, it was once a 
part of a great rock mass, but was slowly carved 
away by the winds, rains,and frosts of centuries. 



Where a forced landing would mean sure death. Over the perilous Grand Can- 
yon region in Arixona, daring airmen flew for two days to obtain these photo- 
graphs. The view above thowi the Rainbow Natural Bridge, at the left center. 





The two airmen who photographed the canyons, with one of the 
two planes they used, a Curtiss Robin. They are Frank KiAg, 
cameraman (left), and Captain Hal George, U. S. A., the pilot. 




Looking down upon the new Lee's Ferry bridge across Marble Gorge, 
just above the Grand Canyon. The first bridge to span the Colorado, 
it opens a new wonderland to tourists (P. S. M., Oct. '28, p. 19). 



Flying 10.000 feet above sea level over one of the many canyons in Ariiona. 
Tourist planes soon may fly on regular sight -seeing trips over these impassable 
wastes, enabling the public to view for the first time their scenic grandeur. 
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Above the Grand Canyon on the fint day of the flight, at an altitude of 12.000 
feet above sea level. The Colorado River, winding through the magnificent gorge, 
is seen in the right center of the photograph. The second day's flight, made in 
a Ford tri-motored plane, covered about 700 miles in a great circle around the 
Grand Canyon. On this trip the flyers were in the air for about seven hours. 




Coal Canyon, Arizona, a desolate but gorgeous 
waste. From the air, Lbe flyers say, it appears to 
have as many colors as a rainbow. Its name origi- 
nated in the belief, at one time, that it contained 
deposits of coal. No place for a forced landing. 




"A most gruesome sight to meet out in this wilderness." was the way Frank 
King, the aerial photographer, described Monument Valley in Arizona. 
Its strange rock formations, carved by time, make the valley "look very 
much like a cemetery." Some of the monuments rise as high as 600 fcft. 



The airplane calls on primitive cliff dwellers. The photograph at 
the right shows the Wallapi Indian village at Wallapi, Arizona. 
This isolated tribe dwells in cliff houses atop a large plateau. 
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WHEN DO WE EAT? 




"Nowl" repliei the Bengal tiger, displaying a jaw-spread of alarming width 
and depth. In the jungles the big cat dines mostly on cattle, deer, wild hogs, 
and peafowl. When it grows old and too lazy to hunt, it may become a 
"man-eater. *' hanging around the native villages in wait for a free lunch. 

The bat grabs its meals — mostly insects — on the 
fly. Largest of this curious tribe of winged mam- 
mals is the Malay "flying fox," which measures a 
foot long, with a wing sptead of 5ve feet. Some 
are blood suckers —hence the name "vampire bat." 





Calling for a fish dinner. A close-up of 
the huge "sea elephant" is a rare sight, 
for these mammals, largest of the true 
seals, are almost extinct (P.S.M.,Jan. '30. 
p. 651. The bull elephant seals grow to a 
length of twenty feet, and some weigh 
more than two tons. At one lime they 
were plentiful along the California coast. 



Caged in the roo. the white polar bear longs 
for an old-time dinner of Arctic seals and 
fish. A mark which distinguishes it from 
other bears is a nonskid coating of hairs on 
the soles of its feet to aid in walking on the 
slippery ice. The white fur apparently is 
intended to conceal the animal from its prey. 
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Five baby flycatchers asking for their supper. House flies, 
grasshoppers, moths, and caterpillars are their particular 
meat. Their favorite haunts are in orchards and gardens. 






"FishI" That's the dish of the pelican, the great waterfowl that 
haunts the margins of lakes and rivers. It is distinguished by the 
large skin pouch which hangs like a basket underneath its bill. 




When a hungry lion bare* jts teeth, no man or animal is safe. Buffaloes, 
giraffes, and even young elephants and rhinoceroses fall before the savage, 
pouncing attack of this terror of African plains and thicketed jungle*. 



The curious tree kangaroo of New Guinea grasps its food in ex- 
ceedingly strong, hooklike claws. It feeds mosUy on bark, 
leaves, and fruit. Its forearms are much longer than those of 
the true kangaroo. At the right: The cavernous hopper of the 
hippopoUmus explains how the animal can put away five to six 
bushels of grass at a single meal. It swims in rivers of Africa. 
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They Got There Just the Same 




When the Rajah ridet in state at Delhi, India, he travels in a golden 
two-wheel limousine drawn 'by lumbering elephants with gold- 
tipped tusks. The windows of the car are hung with silk curtains. 



Plenty of leg room in the de luxe sedan of Angola, West Africa. Two dusky 
natives, slinging a hammock across their shoulders, supply the motive power. 




When bicycling and leg-o'-mutton sleeves 
were the rage, in the gay nineties. Sunday 
in the park was a whirl of glittering spokes. 



For speed, the honking motor car may have all the advantage, but for real thrill the old tally-ho coach, 
with its liveried bugler, was hard to beat. It vanished from the highroad with the nineteenth century. 





Careful there, girls! Hold the reins tight, for the nag 
is frisky and the buckboard has a short wheclbase. 
In the days of this picture driving was an art. Just 
notice how the young "chauffeuse" holds the whip. 



Early indications of a transition from the steam railway to automobiles are seen 
in this combined locomotive and carriage that appeared in 1862. It was designed to 
run on three wheels, without rails. Note the general resemblance to a hanaom cab. 
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Looking Back Along the Road in Transportation; 
Quaint Predecessors of Modern Speed and Power 




"Pulling Billy, " Stephenion's firit locomotive, which started the railway revolutioa 
in the early nineteenth century. Polkt complained it would Idll cropa and cattle. 




The iure-footed donkey itill servea in the 
Orient, Mexico, and louthweit United States. 




Piloting a horse car in Constantinople. The 
horn at the driver's neck is his warning "bell. " 



A "wild " houseboat party on the Thames in the easy-going Victorian days. Though tlie boat scarcely 
moved, the gay sparks had a great time. The modern descendant of this craft is the speedy cruising yacht. 




This old print shows how an Army train of the General Custer variety crossed the plains 
of the West less than a century ago. Slow ox teams hauled supplies in covered wagons. 



In the early days of automobiles the Dion-Bouton victoria 
was the most fashionable car in Paris. The design of its 
radiator is still followed in some of the French machines. 
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Keeping Pace with Aviation— The 
Latest Inventions 





The new tailleu "Stork" monoplane 
designed by Gottlieb Btpenlaub, 
famous glider pilot (P.S.M., Jan. '30, 
p. 134). It is powered by an eight- 
horsepower motor and pusher propel- 
ler, and can be sold for about $800, 



This curious "pendulum" monoplane, the creation of Rolls V. Not ris, Portersville, Calif., 
is designed to be proof against tail spin or nose dive. The fuselage, suspended six feet be- 
low the wings through a univrrtal joint, is said to hang level at all times in the air. 





New airport traffic signal at Los Angeles. Calif. 
When green lights shine sicyward, red lights 
shine on the field, and vice versa, preventing 
collisions between outgoing and incoming ships. 



For sport — a motorless seaplane glider developed at Lake Orion. 
Mich. For the take-off it is towed by a speed boat. At thirty 
miles an hour it is said to take the air. Wing span is thirty -six feet. 




Fishlike fins are the latest attachments devised by Dr. C. M. Vance of 
Pomona, Calif., to increase a plane's stability. The two horizontal flippers 
under the nose are for fore-and-aft stability, while vertical fins fastened be- 
neath the upper wing are said to aid in preventing side slips or tail spins. 



Streamline "shoes" covering the landing wheels aid In making the 
new Travel Air "Mystery Ship" (leftl one of the fattest ot planes. 
These and a cowl surrounding the BOO-horsepowcr motor cut down 
head resistance on the bulletlike craft. In the National Air Races 
at Cleveland, Ohio, last summer this plane outdistanced the fastest 
Army and Navy machines. Its top speed is 237 miles an hour. 
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Testing a Transatlantic Mail Rocket — The Latest 
Advances in Airplane and Dirigible Construction 



Now ready for test, the 
first model of the trans- 
atlantic mail rocket de- 
signed by Prof. Herman 
Oberth, Berlin experimenter, will 
fly alone. No human being will 
venture ascent in the thirty-foot 
projectile that the inventor plans 
to fire over the North Sea in a 
test of its propelling fuel. 

The model consists of a slim 
iron pipe, lined with copper and 
filled with liquid oxygen. Four 
carbon rods to be placed in the 
oxygen chamber will bum so 
\-iolently that the escaping gases 
are expected to drive the projec- 
tile at the terrific speed of sixty 
miles a minute. A parachute is at- 
tached to the model so that it 
mav be recovered after its test 
flight. 

Larger rockets of this ty^pe 
equipped with suitable steering 
apparatus may cross the Atlantic 
in thirty minutes, Prof. Oberth 
predicts. They would be used 
principally for carry ing mail, and 
would carry a human pilot. 

Girders for Airships 
Made Lighter 

ASTRUCTUIL\L girder so 
light that a sixteen-foot 
length can be lifted by the little 
finger, yet so strong that it will 
support sixteen men, is one of the 
latest achievements of the United 
States Bureau of Standards. It is 
made of trussed aluminum strips, 
and is being used for airship building. 

Research at the Bureau of Standards 
has covered almost every phase of aero- 
nautical engineering. One recent achieve- 
ment was the discovery of an artificial 
substitute for goldbeater's skin, the 
animal membrane used for making the 
gas bags of dirigibles. In another novel 
series of tests of the lightweight alloy 
duralumin, small strips of the metal are 
floated in the air on fine air jets that shake 
them hundreds of times a second until 
half a billion vibrations are completed. 
These simulate the "fatigue" in the in- 
ternal structure of the metal caused by 
its actual vibration in flight. 

Weather Room" Reveals 
Best Aircraft Colors 

SUNNY days like those of midsummer, 
or nights with full moon and starlit 
skies, are reproduced at will in a unique 
"weather room" constructed by a Pitts- 
burgh, Pa., glass company to test the ad- 
vantages of different colors for increasing 
the visibility of airplanes. 

The unique chamber, a room fifty-five 
f eet squ a re and fifteen feet high , is equipped 
with artificial lights. Steam is shot in 
through pipes, smoke through flues, and 
water from ceiling sprays to reproduce 
artificially anything from a thunderstorm 
to a dense fog. Model planes, painted in 




Two unusual photos of-a para- 
chute jump. Above: Harry 
Bushmeyer preparing to leap 
from a plane 2,000 feet abov« 
Roosevelt Field. N. Y. Delib- 
erately entangling himself in 
the ropes of his 'chute, he 
dropped 1,000 feet before ex- 
tricating himself. His purpose 
was to prove that a jumper, 
caught in such a predicament, 
is in no grave danger. At the 
right he is seen plunging 
downward through the air be- 
fore the parachute opened. 



different colors, are 
placed in the room 
and each one observed 
under fifteen dif- 
ferent weather con- 
ditions thus made to 
order. 

A pilot in flight 
can best see another 
airplane of solid color, 
the tests showed, 
when it is painted a 
dark blue. Chrome yellow ranks second 
in the experiments for greatest average 
visibility in the air, and orange, red, 
and green next. Light blues or grays 
make a plane hard to distinguish in the 
air. .Aluminum paint has the poorest 
visibility of all because of its tendency 
to reflect all colors. A good two-color 
combination for visibility proved to be 
>'ellow and red. 

Four-Hand Airplane Clock 

TWO minute and two hour hands are 
features of a new style of clock de- 
veloped especially for use in airplanes. 
Two stationar>' hands are colored red and 
are set by the pilot at the start of a flight 
by means of a knurled knob to show the 
time of the take-off. The other pair moves 
in the usual way. 

Comparison of the two sets of hands 




shows the length of time the plane has 
been in the air, without the need of any 
intricate stop watch mechanism. 

Commercial "Blimps^' Fly 
132,000 Miles Safely 

SIX "blimps" operated by an Akron, 
Ohio, rubber concern and forming 
America's only commercial dirigible fleet 
are reported to have carried 6,000 passen- 
gers more than 132,000 miles without 
injury to passengers or crew. The tiny 
dirigibles have landed more than 4,000 
times in establishing this record. 

Some of the flights have taken the small 
airships considerable distances across 
country. The largest of them, the De- 
fender, has a cruising radius of 1,000 
miles. This ship carries six passengers in 
addition to its crew. Only two of the ships, 
the Pilgrim and the Puritan, have been 
in service as long as a year. 

Following the success of the new metal 
blimp ZMC-2, built in 
Detroit, Mich., for the 
Navy, the builders an- 
nounce plans for a new 
all-metal dirigible nearly 
^^^9Sk as long as the Los A ngeles. 

V\ith a lift even greater 
ii^MS^ than that of the Los Aii- 
JlS^^^ gc/fj on account of its thick 
shape, the new ship would 
carry fifty passengers. 

Meanwhile work is pro- 
gressing at Akron, Ohio, 
on the ZRS-4. the Navy's 
newest airship, which, like 
its sister ship to be con- 
structed, will be as big as 
the Los Angeles and the 
Graf Zeppelin put to- 
gether. The ceremony of 
"laying the master ring," 
by driving a gold rivet, 
was performed recently. 

A Clearing House 
for Inventions 

O MATTER how 
queer the inventions 
of aviation enthusiasts, a number of manu- 
facturers take pains to consider them 
carefully for fear that otherwise some 
really revolutionary idea may be lost. A 
Detroit aircraft firm even maintains a 
special research bureau to consider the 
worth of what are generally regarded as 
"nut" inventions. 

One hopeful inventor, this department 
reveals, submitted elaborate drawings of 
a remarkable scheme in which the blast 
of an airplane propeller would operate 
another motor and help drive the plane — 
a sort of "perpetual motion" idea. 

Another had a new way of keeping air- 
planes from getting lost in the fog. At 
the home airport there would be a large 
spool of thin wire, with one end attached 
to an outgoing plane. On the trip home 
the pilot would reel in the wire and follow 
it back — or so thought the inventor. 
For a round-the-world flight, one in- 
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ventor conceived a huge plane that would 
drop passengers in gliders as it passed 
without stopping. In another plane a 
possible safety device for a disabled plane 
was a large rubber bag which inflated 
with hydrogen from a tank, would sustain 
it like a baUoon. Just how such feats were 
to be accomplished the inventors in their 
enthusiasm sometimes overlooked. None 
the less, according to the aircraft concerns, 
any really promising scheme is sure to 
obtain careful consideration. 

Only One Out of Twenty- 
Passengers Is Airsick 

ONLY about five percent of air passen- 
gers are subject to "airsickness," 
that curious aerial malady that corre- 
sponds to seasickness on the ocean. This 
is revealed by a survey recently made by 
the Daniel Guggenheim Fund for the 
Promotion of Aeronautics, which also 
concludes that airsickness is much more 
easily prevented and cured than seasick- 
ness. 

The three causes which lead to air- 
sickness, it was found, are, first, nervous- 
ness; second, bad ventilation; last and 
least important, the motion of the plane. 
Airsickness is almost entirely restricted 
to passengers flying in closed cabin planes. 

New Pursuit Plane Goes 
181 Miles an Hour 

DRIVEN by a 600-horsepower motor, 
and with the framework of its 
streamlined fuselage constructed of a 
new lightweight type of steel, the P-6, 
latest Army pursuit plane, is said to be 
capable of a speed of 181 miles an hour. 
Officials say that it will enable the United 
States Army Air Corps to bid success- 
fully against the air services of the world 
for supremacy in pursuit aircraft. 

The chief feature of the new plane is its 
lightness. Besides the reduction of weight 
by the use of light alloy steel 
in the frame construction, the 
weight of the cooling plant 
and the head resistance have 
been lowered by the introduc- 
tion of a special chemical 
liquid cooling system, devel- 
oped by the Engineering 
Section of the Army Air Corps 
at Wright Field, Dayton, O. 
This innovation is said to 
have brought the weight of the 
liquid-cooled engine down to 
that of an air-cooled power 
plant without sacrificing any of the advan- 
tages of liquid cooling. In comparison 
with water, only a small quantity of the 
new liquid is required. Consequently the 
frontal area of the plane, owing to 



The helicopter idea applied to a large metal mono- 
plane designed by Victor Allison and Jess Johnson 
of West Palm Beach, Fla. Under each wing is a 
nineteen-foot horizontal propeller intended to in- 
crease the lifting power. In a recent teat at Mil- 
waukee, Wis., the plane is reported to have taken 
to the air after a run of only seventy-five feet. 



smaller radiator surfaces, is reduced by 
forty percent. 

When empty, the plane weighs 2,430 
pounds. It has a high speed of 181 miles 
an hour, a cruising speed of 145 miles, 
and a stalling speed of 61.3 miles. It 
carries fuel enough for a flight of 176 
miles at full throttle, or 272 miles at 
cruising speed, and is equipped with an 
auxiliary tank with an additional fifty 
gallons of fuel. 

Air Mail to Patagonia 

PATAGONIA, the sparsely inhabited 
southern region of Argentina and long 
the symbol of remoteness, is now linked 
to the rest of the world by air mail. 
Twice-a-week mail and passenger service 
has just been inaugurated between the 
city of Commodor Rivadavia, situated 
less than 600 miles north of Cape Horn, 
and Buenos Aires, in .\rgentina. Through 
the new link and connecting American 
airways, a letter takes but ten days to 
travel between Patagonia and the United 
States. 

Largest Amphibian Could 
Fly across Ocean 

DESIGNED for transatlantic flying, a 
new amphibian built at Chicago is 
said to be able to fly 4,200 miles without 
alighting. It is the largest of its kind in 
the world. 

The all-metal liner has a wing spread 
of seventy-two feet and carries fourteen 
persons. Its three motors give it a high 
speed of 130 miles an hour. Eleven more 
of the giants are to be built during 1930, 




Latest of U. S. Army pursuit planes, the Curtisa 
P-6, has a top speed of 181 miles an hour. A special 
chemical cooling system has permitted reduction of 
the weight of the motor, and also has lessened the 
radiator surfaces, thus reducing head resistance. 
Without load the plane weighs only 2,430 pounds. 



and a 125-passenger plane, to be of 
similar design, is projected for the future, 
it is reported. 

Air Express Has Carried 
Nearly 3,000 Tons 

ABOUT 5,845,000 pounds of express 
. have been carried by airplanes oper- 
ating over American air lines during the 
last three years, according to a recent re- 
port of the United States Department of 
Commerce. Fast delivery of newspapers 
is one of the services performed by ex- 
press planes, and another has been the 
transfer of large sums of money in bullion 
and currency. Cut flowers, jewelry, vege- 
tables, and fruits are among the other 
varied items that have been speeded by 
air express. 

Stickers Call Attention 
to Air Mail Letters 

BUSINESS letters by air mail would 
receive special attention, plane oper- 
ators have contended, if the recipient of 
such a letter knew that it came by air. 
However, the envelope, the only evidence 
of its manner of delivery, often is removed 
and thrown into the wastebasket before 
a letter reaches the person to whom it is 
addressed. 

Recently an eastern air mail line tried 
the experiment of printing a gummed 
sticker bearing the words "Air Mail" 
that could be attached to the letterhead 
of every letter dispatched by plane, and 
distributing the stickers to 3,000 business 
houses. The plan worked so successfully 
that more than a million of the stickers 
have been used so far, and 40,000 firms 
have requested supplies. 

Guggenheim Safety Test 
Has Few Survivors 

FOUR planes still remained in the 
Daniel Guggenheim Safe Aircraft 
Competition at this writing, with a fifth 
a possible contestant. The rest of twenty- 
five planes originally entered either had 
failed to pass the qualification tests or 
had withdrawn. Two of 
the planes had crashed. 

The object of the 
competition, at Mitchel 
Field, N. Y., is to de- 
velop a "foolproof" type 
of airplane for general 
use. The machine that 
best performs the difficult 
maneuvers required by the rules is eligible 
for a grand prize of $100,000, and five 
consolation prizes of $5,000 each are to be 
awarded. 

"Wing slots," small auxiliary wings to 
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eliminate risk of tail spins, distinguish the 
Curtiss Tanager which was leading the 
contestants with fifteen of the eighteen 
required maneuvers successfully accom- 
plished. They resemble those of the 
Handley-Page, the only surviving British 
entrant, except that they are manually 
controlled. Those of the Handley-Page, 
which was second with twelve maneuvers 
accomplished, were automatic. 

One of the remaining contenders was 
the Cunningham-Hall plane, most radical 
of all, a monoplane with a tiny stub wing 
above it. Air streams through the hollow 
lower wing. A Ford-Leigh plane, with a 
different type of slot or "safety wing" 
from the Curtiss and Handley-Page, also 
remained. 

Passengers Ride in Wings 
of Biggest Land Plane 

IN A successful maiden flight of half an 
hour, the world's largest land plane — 
the Junkers monoplane G-j8, with a wing 
span of 148 feet — recently vindicated the 
expectations of its builders. It is called 
the nearest approach to the ideal of air- 
plane designers — a "flying wing," unim- 
peded by outer projections and with ex- 
posed motor surface and fuselage reduced 
to a minimum. 

Passengers ride actually in the wings of 
the giant craft, and view the passing 
scenery from glass windows cut in the 
wing surface. Motors also are placed 
within the wings, which are thick enough 
for a man to walk erect inside them. 
Four huge wheels about the size of loco- 
motive wheels constitute the landing gear 
and absorb the crushing blow of the ship 
when it lands. 

The ship is designed to accommodate 
forty passengers, although it can carry 
a hundred if necessan,', placing it not far 
behind the Dornier DO-X, the largest sea- 
plane in the world, with its wing span of 
160 feet. The Junkers land plane is 
seventy-five feet long, compared with the 
130-foot length of the Dornier monster. 
The Junkers' four engines total 2,400 
horsepower — the Domier's twelve motors 
total 6,300 horsepower. 

Within ten years, according to Dr. 





A new reversible propeller recently displayed at an 
aviation show in Los Angeles, Calif. When reversed 
it acts as a brake to aid in making a short landing. 



IM M"'«'liia - 

A new "flying winK " tliL- Iuikc Jun- 
kers monoplane G-38, which carries 
passengers and motors within its 
wings. It is 75 feet long, with a span 
of 148 feet. Compare its size with that 
of the smallest Junkers plane, in the 
foreground. At the right: One of 
the plane's enormous landing wheels. 



Claude Dornier, designer of 
the DO-X, giant seaplanes will JjJ' 
be able to carry a useful load 
of 100 tons — about double the 
entire weight of plane and load 
that has ever been carried into 
the air at once. Already 
Dornier planes of the size of 
the DO-X are planned to be built in the 
United States. The British Air Ministry 
has contracted for a twelve-motored plane 
of similar dimensions, but with three wings, 
one above the other, and a greater flying 
speed. 

Even greater ships are projected. On 
another page is illustrated the plan of 
Dr. W. \V. Christmas, Connecticut air- 
plane designer, for a 160-passenger air 
liner for cross-country service in the 
United States. Another eastern firm is 
planning an air liner capable of carrying 
500 passengers and a crew of 104 between 
New York and London. This company 
proposes to build first two experimental 
craft, costing $5,000,000 each— two, be- 
cause at least one is expected to be wrecked 
in the tests. 

Flight to South Pole 
a Navigation Triumph 

ONE of the most serious prob- 
lems with which Commander 
Richard E. Byrd had to contend on 
his recent spectacular dash by air 
to the South Pole was how to find 
his way back, air experts declare. 
Capt. L. A. Yancey, air navigation 
authority, points out that at the 
pole all directions are north. A 
compass is valueless. A flick of the 
wrist, and Commander Byrd might 
have found himself headed for far- 
off Asia or Africa instead of return- 
ing along the meridian of 165 de- 
grees west longitude that brought 
him safely back to his base in Little 
America. 

The flight was a unique test of 
airplane operation. By nineteen 
hours of flight through extreme cold 
and high altitude on the way to the 
Pole, Byrd gave his engines a try- 
out almost impossible to duplicate 




on the test block. Such information is 
particularly important in pushing air lines 
into frigid regions. 

A special type of supercharger used on 
the central engine proved satisfactory in 
enabling the motor to "breathe" in the 
thin air under terrific load. The use of 
air-cooled engines was vindicated despite 
the fact that there was no way to shield 
them from the cold. 

Cut Flowers by Plane 

THROUGH a recently developed sys- 
tem of transporting cut flowers by air- 
plane, thousands of tons of blooms from 
the Netherlands, put aboard fast planes 
at the Dutch airports of Schiphol and 
Waalhaven, reach foreign markets each 
day still fresh and dewy. Through this 
speedy means of transport, not only does 
the trip require only a few hours, but the 
aerial bouquets are safeguarded from 
rough handling. 

Now — Flying "Minute Men" 

TWENTY-TWO New Jersey civilians 
recently formed the "Newark Air 
Service," an independent flying organiza- 
tion, and started taking flying lessons. 
Then they donned uniforms of their own 
creation, appointed officers, and offered 
their services to the Government as a 
unit of flying "Minute Men" in the event 
of a national emergency. 

Helium Cost Cut Again 

NEW economy in producing helium gas 
for dirigibles is reported by the 
United States Bureau of Mines. The 
cost has now been reduced at its Amarillo, 
Texas, plant to less than a cent and a half 
per cubic foot. Once helium cost $2,000 
a cubic foot. 
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Which Five Inventions Are Greatest? 

Seven Cash Prizes for Best Selections 



A SPIRITED discussion was started 
among the editors of Popular 
SciENCK Monthly the other 
day by the news that a Phila- 
delphia jiidRe had admitteil the talkie 
confession of a burglar in evidence at the 
trial of the prisoner. 

"Here," said Edgar ('. Wheeler, Asso- 
ciate Editor, "is a striking example of 
the quick and far-reaching eflects of an 
ingenious invention. The talkie is only a 
few years old. It has given pleasure to 
millions of people. It is being applied in 
education. And now, it plays aa impor- 
tant part in a court room." 

This led to a general discussion on the 
question of which inventions had exer- 
cised the greatest influence on the prog- 
ress of civilization, and the talkie was 
soon forgotten. The electric light's 
golden jubilee was a recent memory. 
Edison's incandescent lamp readily found 
a champion in Raymond J. Brown. Man- 
aging Editor. 

"From a nation of kerosene lamp 
trimmers and candle-users we were able 
to turn night into day with Edison's 
electric light," he declared. "I cannot 
imagine a greater contribution than the 
efficient illumination of electricity." 

"And the electric lamp does tilings that 
kerosene lamps could never do," added 
AId«i P. Armagnac "Diminished to 
pea-size, it tips the end of a surgeon's 
mstrument to light a delicate operation 
within the human body. In thousands of 
cities it controls IratTic." 

"Speaking of tratVic, " put in Israel 
Doskow, Art Editor, "how about the 
automobile? I nominate it as one of the 



greatest modern inventions. It is allow- 
ing peo|)le to broaden their minds by 
travel in a way that was impossible a 
generation ago." 

"But the vehicle of the future is the 
air[)lane.'' said Edwin W. Teale. "With 
its speed it is opening a new realm of 
possibilities for linking the peoples of the 
world together." 

"How about the steam engine?" 
Travis Hoke, the Editor, put in. "Watt's 
first steam engine was a crude thing, but 
it started an industrial revolution that 
brought about our modem svstem of 
factories and mass production." 

"Today, however, electric power is 
running factories and mills as never 
before," observed Dr. E. E. Free. Con- 
tributing Editor. "We have Faraday's 
electric dynamo to thank for that. The 
dynamo had to come before electric 
lights were possible, or industrial power 
could reach its present stage." 

"To my mind world com'munication is 
as important as industrial achievements," 
said Michel Mok. "My vote would be 
cast for Morse's telegraph and all the 
things that depend upon it — cables, 
stock market tickers, train dispatching 
systems." 

"'WTHILE we are on the subject of 
W communication," Alfred P. Lane, 
Tedmical Editor, added, '^don't forget 
Marconi's radio and the way it has opened 
up communication lanes to hitherto in- 
accessible parts of the worid. 'Why, even 
at the South Pole Commander Byrd 
could talk with .\ew York." 

"Don't forget to mention the tele- 



phone, too," added .\rthur Wakeling, 
Home Workshop Editor. ".Vnd quite as 
important as single messages, I shouldsay, 
is the distribution of knowledge by the 
printed word. When you're talking 
about great inventions you must not omil 
Mergenthaler's linotype machine." 

In this manner, a score of inventions 
passed in rapid review. Aside from those 
mentioned, the following were deemed 
worthy of inclusion in a list of great 
inventions: 

WHITNEY'S cotton gin, Westing- 
house's air brake. Otto's gasoline 
enpne, Tesla's alternating current motor, 
Hargreave's spinning jenny, McCormick's 

harvester machine, Goodyear's vulcanized 
rubber, Thomson's electric welding, 
Howe's sewing machine, Eastman's trans- 
parent photographic film, Sholes's t\ pe- 
writer, and Burroughs' adding machine. 

If you had been present at this infor- 
mal conference, would these selectims 
have met with your ap[)roval? 

Which five inventions and inventors do 
you consider greatest? For the best 
answers to this question, stating the 
reasons for your preference clearly and 
simi^y, in 300 words or less, Pofulak 
Science Monthly will award a First 
Prize of $50, « Second Prize of $25, and 
Five Prizes of $5 each. You may sdect 
your five favorite Inventitms and inven- 
tors from the foregoing list, but this is 
not obligator)-. 

In making the awards, skill and neat- 
ness of presentation will be considered as 
well as the actual contents of the answers 
themselves. 



The Rules of the Contest 



1 Which, in your opinion, are the five inventions that 
have exercised the greatest and most far-reaching 
influence on the progress of civilization? 

For the best answers to this question, giving the names 
of the inventors and the reasons for your selection, Popular 
Science Monthly will award $100 in cash prizes — a First 
Prize of $50, a Second Prize of $25, and Five Prizes of $5 
each. 

2 Prizes will be awarded to those contestants settitig 
forth their preferences in the clearest, briefest, neat est, 
and most skillful manner, .\nswers must not exceed 
words in length. In making vour selection of inventions, 
you may use those mentioned in the list printed elsewhere 
on this page, or you may substitute one or more choices of 
your own. The inventions chosen may be either American 
or foreign. 

3 Entries must be sent by first-class mail, prepaid, to 
the olTices of Popular Science Monthly not later than 
February 15, 1930. Answers may be submitted on any kind 
of paper, but they must be typewritten or written in ink, 
and on one side of the pi^wr only. 



4 All entries should be addressed to the Contest Editor, 
PopuLAK Science Monthi.y, 381 Fourth Avenue, New 
York City. The name and address of the contestant must 

he written plainly on each page of the entry. Entries with 
insutiicient postage will not be accepted. The publishers 
cannot be responsible for delay, loss, or nondelivery of 
entries. No contribution entered in this contest wiU be 
acknowledged and none will be returned. No letters of 
inquiry regarding points covered in the rules can be 
answered. 

5 It is not necessary to l)u\- Popul.vr Science Monthly 
to compete. You may borrow, a copy from a friend or 
examine one at the offices of Poptjiar Science Monthly 
or at public libraries free of charge. The contest is open to 
everybody, exce[)t employees of Popular Science Month- 
ly and the Popular Science Institute and their families. 

The Editors of Popul.ar Science Monthly will act as 
judges and their decisions will be final. In case of a tie, 
the full prize will be awarded to all tying contestants. 
Acceptance of these rules is an implied condition of each 
entry. 
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Inside a Modern Grain Elevator 



THE successive operations 
by which a typical modem 
grain elevator receives, 
stores, and handles grain for 
shipment are pictured here and 
indicated by number. The pneu- 
matic equipment at the left in 
the drawing is a recent device 
for reconditioning wet grain. 
The grain is weighed, cleaned, 
and reweighed before storing. 
Removal of dust lessens danger 
of explosions and fires. 

The capacity of America's 
largest grain elevator, in Chi- 
cago, is 4,383,000 bushels. 



I 




BELT CONyiYOR T 
TAKES GRMN FROM 
STORAGE BI^4 TO ! 
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Grain elevator of the 
I New York State Barge 
Canal terminal. Erie 
Basin, N. Y. Harbor. 
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One of the rescued paintings. It depicts construction of the Miraflores Constructing a gigantic spillway. These paintings are highly valued as 

Locks which now lift vessels 55 feet from tide level to Miraflores Lake. the only official records on canvas of the building of the Panama Canal. 



Canal Paintings Saved from Ruin 

How Science Conquered the Mold Which Menaced 
Valuable Murals of the Great Panama Waterway 



A FEW months ago the five mural 
paintings depicting the construc- 
tion of the Panama Canal, can- 
b. vases covering 400 square feet of 
wall space in the Administration Building 
at Balboa, were in danger of extinction 
from the ravages of mold. Clusters of 
green and white fungi resembling damp 
talcum powder had apparently eaten 
through to the very paint of the murals, 
four of which are reproduced here. The 
question was how to get at the disease. 

It was impossible to remove the pic- 
tures, fastened as they were to cement 
walls with 800 pounds of white lead. And 
the circular walls of the rotunda in which 
the paintings reside made a fumigation 
chamber out of the question. Mold 
experts, summoned from various corners 
of the world by the artist at the request 
of Colonel Harry Burgess, Governor of 
the Canal Zone, were baffled. But at last 
Prof. Albert B. Newman, Director of the 
Department of Chemical Engineering of 
Cooper Union, in New York City, 
devised a method of dealing with the 
trouble which produced remarkable re- 
sults. He was aided by Dr. Charles 



By 
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Thorn, chief mycologist of the Bureau of 
Chemistry and Soils in the Department 
of Agriculture; Dr. Alexander Scott of 
the British Museum, and other specialists. 

There were four steps in the procedure 
eventually hit upon. First, the porous 
beeswax originally intended as a pro- 
tective coating for the paintings was 
removed by alternate washings of tur- 
pentine and alcohol. The exposed canvas 
was then cleaned with a liquid fungicide, 
made up of thymol dissolved in alcohol, 
thus dispensing with a vaporized disin- 
fectant. This killed the live fungi. The 
dead fungi were dispatched by a thor- 
ough washing with ammonia. The paint- 
ings were thus ready for a protective 
coating, which would guard them against 
any future onslaughts of vegetable 
growths which flourish in warm, moist 
climates. The coating applied was one 
of thin paraffin, which is transparent and 
without pores, dissolved in a liquid 



which later evaporates. Thymol was 
mixed with the paraffin as an added pre- 
caution against molds. 

The results of the treatment were com- 
pletely satisfactory. The paint emerged 
clear and fresh, and no retouching was 
necessary. W. R. van Ingen, the artist 
commissioned by Colonel George R. 
Goethals, the builder of the canal, to 
paint the series showing different asf>ects 
of the great engineering feat, was par- 
ticularly pleased with the outcome of 
the restoration work, and declared that 
the paintings appeared as though they 
had been executed the day before. The 
pictures show features of the canal con- 
struction which are now hidden by fifty 
feet of water. To paint them with de- 
tailed accuracy the artist journeyed more 
than fifty times over the entire canal, 
making sketches. 

THE successful use of thymol to save 
the paintings has suggested its exten- 
sion to the elimination of mold in the 
tropics, where it is a constant menace 
and will attack anything that will nourish 
the seeds of the fungi. 





Rxcavating the great Cutebra Cut. a five-mile gash through a range of low 
hills. Recurring slides made the task one of tremendous difficulties. 



Erecting lock gates. All of the gates are of steel seven feet thick. They 
range in height from 47 to 82 feet, and they weigh from 450 to 700 tons. 
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Meeting Emergencies in the Air 

The War Bird-Instructor Who Taught Larry Brent 

Tells of Tight Adventures with the Unexpected 



THE unexpected rides with every 
pilot. From the take-off run to 
the three-pwint landing anything 
may happen. 
My strangest flying ad- 
venture took place only thirty feet 
above the ground. I had landed a 
Travel Air at a practice plot five 
miles from Curtiss Field, New York. 
At the far end was a high tension 
line. When I took off, the ship 
acted queerly. It would speed up 
and then slow down. It flew tail- 
heavy. It didn't climb right. At full 
gun it kept jerking along in rab- 
bitlike hops through the air. Two 
seconds before reaching the high 
tension wires, I cut the gun and 
landed. What I saw when I jumped 
from the cockpit made my hair stand 
on end. 

A hundred and fifty feet of heavy 
steel cable dragged behind the plane. 
Years before, workmen, erecting the 
line, had left it lying in the weeds. 
The tail skid had picked it up and the 
bent ends of the cable had been jerking 
through the long grass like anchors. 

In 10,000 flights such an accident 
probably would never be repeated. 
Another 100 feet in the air and the cable 
would have dragged over the high ten- 
sion wires. The ship would have nosed 
down, crashing beyond them. Thousands 
of volts would have leaped along the 
cable to the ground. The pilot's seat 
would have become an electric chair. 

The point of that story is the first rule 
in meeting emergencies in flying. The 
instant anything seems wrong with a ship, 
point down the nose. Land as soon as 
possible. 

MANY times, little twists of fate play 
a big part in piloting. Not long 
ago, an experienced air mail flyer nearly 
crashed into a mountain in broad day- 
light. When his ship hit a bump in the 
air, dirt from the floor of the cockpit flew 
up into his eyes, temporarily blinding 
him. In the St. Louis Robin, Jackson and 
O'Brine flew continuously for seventeen 
days to set a new refueling endur- 
ance record. Later, Jackson started 
off on a fifteen-minute exhibition 
hop. He washed out a wing before 
he got off the ground. The heel of 
his new shoe had jammed under the 
rudder pedal. 

But the strangest freak accident 
I know of happened to the pilot who 
sneezed off his landing gear. 

It was in the World War. I was 
flying with the Bulgarian war birds 
on the Saloniki front. One of the 
pilots came back from over the lines 
in a fast, wing-clipped pursuit ship. 
As he leveled off with his motor 
dead, he felt a hard sneeze coming 



By ASSEN JORDANOFF 




Assen Jordanoff. *' It is conquering the unforeseen, ** 
he says, that measures the ability of an airman.** 



on. He took a quick breath. He wiggled 
his nose like a rabbit. No good. Just as 
the wheels touched, his eyes blinked 
shut, his head jerked back, and he ex- 
ploded in a mighty "kerchoo!" It made 
him kick over the rudder, ground-loop 
the ship, and wipe off the landing gear. 
He was the most surprised pilot in all 
Europe when he crawled from the wreck- 
age. 

In a ground loop, a plane runs around 
in a small circle on the ground. At high 
speeds, the machine usually tips. A 
wing digs into the ground and a crack-up 
results. One instance where a ship is 
purposely ground -looped is when it has 
lost a landing wheel in the air. In this 
emergency, the pilot circles, if possible, 
over a field where he can get immediate 
attention in the event of a bad crash. 
He flies low several times to draw atten- 
tion to the crippled landing gear. Then 
he brings the ship down into the wind at 
almost stalling speed, lowering the wing 
on the side of the good wheel. Landing on 
the one wheel, with the dragging wing 
almost touching the ground, the ship 



NEXT month: "Beating 
the Weather." What 
Jordanoff has learned 
from encounters with fog 
and storm, gales and sleet, 
in 16 years of flying. How 
a veteran faces problems 
everv aviator must solve. 



"A *chute can be guided by pulling ropes 
on side toward which you want it to swing.** 

is ground-looped, reducing speed so that 
when the wheelless axle digs into the 
earth the plane is moving so slowly that 
it will not somersault. 

An even more ticklish bit of piloting is 
bringing down a seaplane or flying boat 
on land. A forced landing beyond gliding 
distance of water usually means a smash. 
Sometimes a ship can be saved by setting 
it down in the greenest field in sight. The 
plant juices act as lubricant, allowing the 
hull or floats to slide along over the 
ground. The next best bet is a strip of sand. 
The grains roll. Avoid plowed ground. 
The fine dirt packs and offers high re- 
sistance. It is almost as bad as a stretch 
of rock. When a land plane is forced 
down in water, the pilot skims low above 
the surface, stalls the ship, and pancakes 
down. 

IX THE split-second emergencies of the 
cockpit there is no time to work out an 
elaborate plan of action. A flyer should 
imagine every possible accident which 
may befall him in the air. He should 
decide beforehand how to meet each. 
When the crisis arrives, he must act as 
instinctively as he winks an eye when a 
hand passes before it. 
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The other day, I was ferrj'ing a 
new cabin plane from Boston. 
Three thousand feet above hilly 
country, white smoke began shoot- 
ing from the exhaust. The motor 
was getting too much oil. A cyl- 
inder went dead. The plugs were 
fouling. There was only one good 
field in sight. I cut the limping 
motor and headed for it. If I had 
been flying low, I couldn't have 
made it. In a forced landing, al- 
titude is as important to an airplane 
as lifting gas is to a balloon. 

IF A motor cuts out at 500 feet, the 
pilot has less than three seconds 
to decide upon a landing place. And 
he can't change his mind. Unless 
he is above 200 feet, he must land 
practically straight ahead. Above 
that height, he can spiral. With a 
dead engine, the average ship can 
glide six or eight feet ahead for 
every foot it descends. That is, if it 
is a mile up it can glide six or eight 
miles before reaching ground. Over 
open country, I fly at an altitude of 
2,000 feet: over rough territory, 
higher. 

In a forced landing, the great 
problem is: How far can I glide? A 
simple way to estimate the distance 
is to put the ship down at its correct 
gliding angle. This can be determined by 
listening to the pitch of the humming 
wires. If the glide is too steep, the 
pitch is high. If it is too flat, the pitch 
is low. With a little practice, the ear 
learns to distinguish the correct sound. 
With the plane at this angle, sight along 
the nose. The spot where the eye 
strikes the ground marks the limit of 
your gliding range. Ordinarily any fieUi 
below the nose of the ship can be reached. 
Those beyond the nose might as well be 
in Timbuctoo. If you try to reach them 
you will stretch your glide, lose flying 
speed, stall, and plunge to earth. "The 
graveyard glide" is the merited nick- 
name for one that is dangerously flat. 
The opposite extreme, one too steep, is 
known around "The Student's Roost" 
at Curtiss Field as "The Otis Glide," 
because the ship drops like an elevator. 

THE worst forced landing I ever had 
occurred during the war when my 
gasoline tank exploded over the enemy 
lines. We were fighting against the 
French near Saloniki. Two of 
our planes were shot down a 
few miles over the lines. We 
received word that several 
French machines had landed 
near b\-. Orders were given to 
bomb them. Four of our bomb- 
ers took off. Bad weather and 
engine failure forced them back. 
A lone bomber was ordered to 
break through accompanied by 
two fighting ships. I was to 
pilot one. 

We took off. I flew a Roland 
D3 at the left of the bomber, 
200 feet above it. The other 
fighting ship, an Albatross, flew 
200 feet above me, at the right. 
We neared the spot where the 
bombs were to be dropped. 
Then I noticed the needle of the 
air pressure gage on the gasoline 




Jordanofr as a Bulgarian war pilot on the Saloniki front. In 
this article he tells how he got out of many tight places. 



tank moving steadily ahead. A pump on 
the plane forced air into the tank — upon 
which I sat — to drive fuel to the car- 
buretor. If the pressure kept increasing, 
the tank would explode under me. I 
tried to shut off the pump. It stuck. I 
reached for the valve on the tank to let 
out some of the air. It broke off in my 
hands. Just then, I saw the big machine 
below dive, twist, and race for the lines 
with motors wide open. The observer 
was frantically flashing a red signal. This 
indicated that the enemy had come for- 
ward to attack us. 

I forgot the gasoline tank — about to 
explode any minute. With a spiteful 
whine, three Gnome-Nieuports plunged 
from the clouds. Two dropped upon the 
Albatross, highest in the air. One headed 
for me, his machine gun blazing through 
his propeller. The bullets ripped across 
my w'ing, leaving a trail of holes like the 
perforations between postage stamps. 
He plunged on, diving over the bomber. 
I dove over him. We went around and 
around, looping and twisting, our machine 




" Bombers circled above trying to destroy the ship. The farmer help 
ed me drag brush to cover the plane. The camouflage saved it.' 



guns rattling above the whine and 
roar of the motors. The Al- 
batross disappeared, shot down in 
the first onslaught. The other two 
Nieupwrts fell on the huge bomber 
Uke kingbirds attacking a hawk. 
At one time, the big plane was 
forced to 300 feet, and I was only 
slightly higher. The artillerymen 
had gone crazy. They shot at all 
the planes in the sky indiscrim- 
inately. If a rabbit had appeared, 
they would have shot at it too. 

NEAR the lines, the Nieuports 
turned back. I remembered 
the gas tank, pulled back the 
stick, and climbed for all the plane 
was worth. And it was none too 
soon. At 6,000 feet, there was a 
jar, a rush like wind in a tunnel. 
A deluge of gasoline struck the 
back of my legs. The cockpit was 
flooded. I cut the switch. I could 
hardly breathe for the fumes. 
Fortunately the tank had burst on 
the side instead of at the top. . By 
a miracle, the motor did not catch 
fire. On our side of the lines was a 
mountain with a tiny farm at its 
top. I headed for it with a dead 
stick, set the plane down in the 
farmer's back yard, crashed through 
a fence into the barn lot, missing 
cows and chickens, and stopped only a 
few feet from a row of trees. I had hardly 
climbed out when a distant droning in- 
creased. Two light bombers circled over- 
head trying to destroy the ship. When 
they headed back for more bombs, the 
farmer and his wife helped me drag 
brush to cover the plane. This camouflage 
saved it. 

WHEN a pilot comes down in a 
forced landing that looks as though 
it may end in a crash, he should do four 
things. He should strip off his goggles 
before he hits. It saves his eyes from the 
danger of splintered glass. He should be 
sure his safety belt is fastened. It keeps 
him from being thrown out in a sudden 
stop or if the ship noses over. He should 
cut the switch. It lessens the danger of 
fire. He should keep his eyes open until 
the last minute. Some pilots plan to 
throw their arms across their faces before 
the plane strikes. I watch everything to 
the last second. Often I can see just how 
the ship will land and brace myself 
accordingly. If a plane is 
swung into a side slip just be- 
fore reaching the ground, in a 
crash, injury can sometimes be 
avoided. The crumpling wing 
breaks the shock. In my sixteen 
years of flying, I have had four 
bad crashes. And I have walked 
away each time. 

As soon as possible get away 
from a crashed plane. Fire is 
still one of the great haaards of 
aviation. While flying, a pilot 
should glance at his instruments 
every two or three minutes to 
keep track of the motor. An 
overheated engine may cause a 
tire in the air — the dread of all 
flying men. In some instances, 
it is well to cut the motor high 
in the air, giving it a chance to 
{Continued on pane l.jT) 
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Back of the Month's News 



By KARL VOOGHT 




These photos tell a story of progress in marine engineering. They present a striking contrast 
between the stokehold of a coal-burning transatlantic steamer (left) with its grime and disorder, 
and the shipshape well-lighted boiler room of a modern oil-burning liner, the Jle de France (.above). 
A complex system of taps and valves now takes the place of the soot -blackened army of stokers. 



World's Most Accurate 
Portable Timepiece 

RINGS of crystal quartz not much 
larger than linger rings form the 
hearts of the most accurate port- 
able timekeepers yet devised. 
Developed by Dr. W. A. Marrison, of the 
Bell Telephone Laboratories, New York 
City, the new device has operated as a 
precision clock, week in week out, with a 
daily error of less than one one-hundredth 
of a second. This is better than the pre- 
cision of many clocks used by astronomi- 
cal observatories, although not quite so 
good as the best of the mechanical lime- 
keepers available to astronomers. 

The utility of Dr. Harrison's instru- 
ment is expected to be the fact that it is 
portable, which the best astronomical 
clocks certainly are not. To insure pre- 
cision the latter must be placed inside 
air-tight cases and set on stone or cement 
pillars resting on virtualh- vibrationless 
rock. Sometimes these clocks are even 
put in deep wells underneath astronomi- 
cal observatories to minimize vibration 
and change of temperature. The new 
crystal clocks, on the other hand, may be 
carried on a ship, automobile, or even in 
aircraft. Temperature 
changes affect them 
but can be compen- 
sated. To the hazards 
of vibration they are 
immune. 

The crystal clock de- 
pends upon the facts of 
piezo-electricity, like 
the vibrating quartz 
crystal now used to 
keep radio broadcast- 
ers on assigned wave 
lengths. Exposed to 
electric stresses, any 



quartz crystal tends to vibrate at definite 
frequencies. Dr. Marrison selects crystals 
which vibrate, for example, at exactly 
100,000 times per second. Connected 
electrically with one of these crystals is a 
vacuum tube circuit which serves to keep 
the crystal in vibration and which is held 
by the crystal to oscillation at precisely 
the same frequency, say 100,000 cycles 
per second. By other vacuum tube appa- 
ratus already known to radio experi- 
menters Dr. Marrison then reduces this 
100,000-cycle frequency to a frequency of 




The new crystal dock, most accurate portable timepiece in the world. 
Its error is less than one one-hundredth of a second a day. It is 
controlled by vibrating rings cut from crystal quartz (lower photo). 



precisely 1,000 cycles per second. This 
second frequency operates the clock. 

Certain precautions are necessary for 
extreme precision. One of them is to 
avoid temperature change or its effects. 
This is the reason for using a ring of 
crystal quartz instead of the more conven- 
tional flat disk or square plate. The ring 
shape is less sensitive, it is found, to tem- 
perature changes. Air pressure and hu- 
midity need also to be controlled inside 
the glass case housing the vibrating crys- 
tal, for even a thin film of moisture on 
the surface of the crystal ring would alter 
the rate of the crystal's vibration. 

A New Anesthetic 

IN SEARCHING for a poison, two Uni- 
versity of Toronto, Canada, biologists, 
G. W. H. Lucas and F. C. Henderson, re- 
cently discovered a new general anes- 
thetic, cyclopropane. Tested upon ani- 
mals, this gas is said to have proved supe- 
rior to chloroform for certain kinds of sur- 
gical work. The animals returned to con- 
sciousness more quickly and with fewer 
after effects than when given the older 
anesthetic. 

Ever since Davy introduced laughing 
gas, a hundred and thirty years ago, ex- 
perimenters have been seeking more effec- 
tive means of producing unconsciousness 
without harming the human system. In 
1831, three men, Guthrie, of Sackett's 
Harbor, N. Y.; Soubeiran, of P'rance; and 
Liebig, of Germany simultaneously dis- 
covered chloroform. In an operating 
room at Edinburgh, Scotland, it was first 
used in 1848. Two years before, ether had 
been administered for the first time. 

All general anesthetics affect the hu- 
man system in much the same way. They 
have a strong afiinity for nervous tissue. 
Chloroform, for instance, collecting in the 
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At the "gaa" station- 
fuel. The new "gas" 



-soldiers filling the tank of the wood -burning Army truck with wood-block 
produced by the burning blocks is said to result in 70 percent fuel economy. 



tissues of the brain, affects it so that nerve 
impulses do not pass through. Conscious- 
ness returns when the blood has removed 
the chloroform from the tissues and the 
brain and nerves resume functioning. 

An anesthetic affects only the volun- 
tary nervous system, unless an overdose 
is given, while a deadly gas deadens the 
involuntary nervous system, controlling 
breathing and heart action. 

U. S. Army Truck Runs On 
^'Gasogene" — Wood Fuel 

AT THE Presidio in San P'rancisco re- 
XjL cently United States military author- 
ities tried out an Army truck running on 
a new fuel system burning wood. The 
combustion outfit .somewhat resembles a 
furnace. Wood blocks are burned in an 
open container, the fumes given off pass 
through four cylinders, and emerge as 
gases which, carried to the engine, are 
there exploded like ordinary gasoline. 
"Gasogene" is the name given to this 
new fuel product from wood w^hich has 
been worked out by Lieut. -Col. Ernest 
Imbert, a retired French Army officer. 

It represents the latest development in 
the scientific search for efficient sub- 
stitutes for gasoline as motor fuel. 
Experiments have been made with alcohol 
engines; with methanol, a wood alcohol 
made from coal and water; and with 
ethyl alcohol, the alcohol of bootleg. A 
fuel from electrically heated vegetable oil 
has been suggested by a Russian named 
Makhonine. Professor Franz Fischer of 
Germany has experimented with the 
artificial production of gasoline. Dr. 
Friedrich Bergius of Heidelberg has com- 
bined compressed hydrogen directly with 
coal paste to make alcohol. 

So far as is known, Switzerland alone is 
to try out "gasogene'' on a large scale. 
Gasoline has recently been quoted there 
at forty cents a gallon. 

While an economy of seventy percent 
was effected by the new gas it may be 
useful only for vehicles maintaim'ng uni- 
form speed. 



A Tree Within a Tree 



j^.\TURE'S freaks usually are 



the 

least expected. Roaming his orchard 
a few weeks ago, Cook Walker, of Lay tons- 
ville, ^Id., singled out a York Imperial 
apple tree thirty-five years old ready to 
cut for fireplace wood. He felled it and 
laid it on the block. When he made the 
first lengthwise chop into the log, to his as- 
tonishment out popped from between the 
two halves of the log the original nursery 
tree from which the aged apple tree had 
sprung. The -nursery sprig, though long 
since dead, had kept its identity through 
the years, and was 
lodged within the matur- 
ed tree like a stick in a 
lollypop. 

That the original sprig 
was dead there could be 
no doubt. Only three 
quarters of an inch in 
diameter, it bore the knife 
marks made on the stubs 
of its branches thirty- 
five years before, and it 
retained the knots made 
when it was pruned at 
that time. Puzzled, 
Walker took a cross sec- 
tion of tne entire apple 
trunk to the Bureau of 
Plant Industry at the 
United States Depart- 
meny of Agriculture, 
where L. C. Corbett, the 
principal horticulturist, 
unraveled the mystery. 

The question to be 
answered was: How 
could a tree grow and at- 
tain size when the top of 
the nursery tree from 
which it developed 
died soon after plant- 
ing? Horticulturist Cor- 
bett's explanation of the 
riddle was adroit. The 
wood of the young tree, 
which included the 




Original nursery sprig taken from 
the heart of an apple tree, where it 
was preserved for 35 years. The 
sprig (B) was in the cavity shown 
at A-C-D. It was found to be dead. 



woody fibers of the trunk, died, he 
claims. But the cambium, which may 
be called the perpetually youthful 
tissue of the tree, and which in receiving 
the plant food by ducts from the leaves 
builds up the woody fibers and the bark, 
remained alive. Hence this cambium por- 
tion was still capable of cell division, and 
went on creating woody rings which 
eventually became the trunk of the full- 
grown orchard tree cut down by Walker. 
This process also accounts for the absence 
of any bark on the dead nursery sprig. 
The nutrition of the tree, says Corbett, 
must have entered through vessels in the 
dead wood of the sprig, which still con- 
tinued to act as conductors of sap. 

World^s Largest Shovel 

A MONSTER electric shovel, which 
can lift 100 tons — the weight of a 
medium-sized locomotive — to the height 
of a seven-story building, began a Hercu- 
lean job recently when the Fidelity coal 
mine, Du Quoin, 111., was opened. 

Largest in the world, the excavatpr 
was designed for a capacity of twenty 
cubic yards. For its present use, how- 
ever, the capacity of the dipper has been 
reduced to fifteen cubic yards. This al- 
lows for an extension of the boom, which 
gives the shovel a greater reach. In one 
bite, it can scoop up a load of material 
sufficient to fill a bathroom, or enough 
coal to heat a good-sized dwelling for an 
entire year — about sixteen tons. Doing 
this and dumping its heavy burden takes 
less than one minute. 

Weighing approximately 1,600 tons, 
which is twice as much as the biggest 
shovel previously made (the ordinary 
type used in city excavation work weighs 
about thirty tons), it is equipped with a 
twenty-ton crane for handling its ma- 
chinery. Its electric equipment has a ca- 
pacity of about 4,500 
horsepower. Yet one 
man can control all of 
its operations. 

With this and many 
other pieces of modem 
electrical equipment, 
including a tipple that 
serves seven railroad 
tracks, the company 
controlling the Fidelity 
mine expects to mine 
and handle 1,500,000 
tons of coal a year. 

Large though this 
output may seem, it 'is 
a drop in the bucket 
compared with the to- 
tal annual coal produc- 
tion of the United 
States, the greatest 
coal country on earth. 
In 1927, the latest pe- 
riod for which figures 
of the United States 
Bureau of Mines are 
available, 545,000,000 
metric tons were mined 
here (a metric ton 
is 2,204.6 pounds). 
Roughly, this would 
be sufficient to erect a 
black duplicate of the 
wall of China around 
the country, and the 
coal would contain 
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enough power to lift that wall 200 miles. 

Germany, in 1927, yielded 304,400,000 
metric tons, and the United Kingdom was 
third with 259,500,000. The world's 
total production for the year was 1,475,- 
000,000 metric tons. 

While this is an enormous harvest, the 
world's coal supply shows no signs of ex- 
haustion. At the present rate of con- 
sumption, the earth still holds enough fuel 
for about 5,000 years. 

Hearing without a Sound 

fflARING with an eardrum vibrated 
by electricity instead of by sound 
waves, a man in New York City recently 
listened to music inaudible to other mem- 
bers of an audience witnessing a demon- 
stration by Dr. Sergius P. Grace, of the 
Bell Telephone Laboratories. Dr. Grace 
was connected electrically to a powerful 
vacuum tube amplifier. When he placed 
a finger tip against one ear of a member 
of the audience, using a sheet of paper as 
insulation, the effect was to produce a con- 
denser type loudspeaker with the finger 
tip as one pole and the eardrum and sur- 
rounding flesh as the other. This vibrated 
the drum of the stopped-up ear just as 
though sound waves were reaching it. 

The experiment, which appears to have 
no practical value at present, demon- 
strated a novel way in which sound may 
be directly transmitted to the eardrums 
other than by ordinary sound waves. 
Every sound ordinarily heard, from the 
humming of a gnat to the crashing of 
thunder, reaches the ear through vibra- 
tions of gases or solid substances. Light, 
heat, and radio waves pass through the 
ether. Sound waves cannot travel through 
a vacuum. They require gases or solid 
substances as a medium of travel. 

Vibrations that create sound are pro- 
duced mechanically in several ways. In 
the phonograph, the needle, following the 
up-and-down or the side-to-side waves in 




"Electrical hearing" demon- 
strated by Dr. Sergius P. 
Grace, of the Bell Telephone 
Laboratories. Connected 
electrically with a powerful 
vacuum tube amplifier, he 
places a finger tip against 
the subject's ear, after in- 
serting an insulating sheet of 
paper between. The result, 
as shown in the diagram be- 
low, is to form a human 
loudspeaker of the condenser 
type, in which the eardrum 
is one of the vibrating poles. 





The world's largest coal shovel holds a motor car. 
One scoopful would fiU the average bin with coal. 



the groove on the record, moves the dia- 
phragm of the instrument. In the tele- 
phone, the diaphragm of the receiver is 
vibrated by electrical impulses coming 
over the wire. In talking movies, light 
and dark bands on the film allow 
varying amounts of light to reach a 
photo-electric cell. This transforms 
the variations of light intensity into 
electrical impulses which move a 
diaphragm as in a telephone. 

One of the latest uses for the last 
method was also demonstrated- by 
Dr. Grace recently in the form of an 

instrument that makes audible 
the numbers called on a dial tele- 
phone. When a number is dialed 
the operator hears it announced 
vocally. Small reels of talkie film 
contain a voice record of the nu- 
merical units from zero to ten. These 
reels turn automatically to the num- 
bers corresponding to those dialed 
by the caller. By a mechanism sim- 
ilar to that used in talking movies, 
the numbers are made audible. 

How Birds and Flowers 
Get Their Colors 

FOR the first time, the beauty of 
field and garden has been put 
on a quantitative, scientific basis. 
Actually charting the colors of cos- 
mos, rose, and gladiola is the feat 
recently accomplished by Dr. Sam- 
uel G. Hibben, of the Westinghouse 
Lamp Company. He recorded the 
hues of these flowers with a spec- 
trophotometer, an ijistrument that 
analyzes the composition of tints, 
to show how Nature compounded 
the colors. The pink tint of the 
briarcliff rose, for example, turns 
out to be a mixture of a little blue, 
some green and yellow, consider- 
able orange, and nearly as much 
red. {Continued on page 1J,6) 



Dr. Grace with the new instrument which makes 
audible numbers dialed on an automatic telephone. 



How Much Do You Know 
About the Human Body? 

TEST your knowledge with 
these questions, chosen from 
hundreds asked by our readers. 
You will find the correct answers 
on page 150. 

1. How do you keep your bal- 
ance? 

2. What makes you sneeze? 

3. What makes muscles work? 

4. Why do some people grow 
so tall? 

5. What causes rheumatism? 

6. What makes the heart beat? 

7. What does it mean when 
they say a runner or athlete 
has his "second mnd?" 

8. Has a nervous, high-strung 
person too much nervous 
energy? 

9. How do poisons destroy 
life? 
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Airports for 
the Future 




Like a huge wheel resting on skyscraper roors is 
this city flying field designed by H. Altvater, of 
New York City. It is one of many ingenious plans 
submitted in the recent prize competition spon- 
sored by the Lehigh Portland Cement Company 
to develop prrctical designs for city airports. 





First-prize winner, designed by A. C. Zimmerman and William H. 
Harrison, of Los Angeles, Calif. Buildings are in one comer of a 
rectangular field, leaving a quadrant-shaped flying area with run- 
ways and taxi strips. The passenger terminal building (top) is 
flanked by hangars at edge of flying area. The bottom view shows 
provision for underground access to loading and unloading points. 
Auto parking spaces, a hotel, shops, etc. are in a triangular park. 



Second-prize winner — a rectangular field with buildings grouped 
along one side. The spokelike runways are connected by a cir- 
cular taxiing strip. The passenger terminal building is flanked by 
loading platforms. Planned by C. GifTord Rich, Chicago, 111. 



The third-prize winner, at right, was planned by Odd Nansen, of 
East Orange, N. J., and Latham C. Squire, of New York City. 
Terminal buildings, at one side of the field, are adjacent to a plaza. 
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On the following pages are presented a month's record of invention and brief bits about 
tlie new, interesting, and unusual things people are doing in all parts of the ivorld. 



Electrified Coaling Station Feeds Locomotives 



A TIME and energy saver of un- 
usual efficiency has been in- 
troduced into railroad yards 
of London, England. A scene 
which is becoming familiar at King's 
Cross Station is the coaling of a 
giant locomotive within fifteen 
minutes, by an electric elevator. 
This new yard machine can be 
operated by one man and can feed 
fifty engines a day. 

The work of coaling a locomotive 
is performed in three simple opera- 
tions. First, a small truck loaded 
with coal runs into position on a 
separate track under the two 
staunch arms of the elevator. 
Next, the piece of track on which 
the truck stands acts as an elevator 
floor, and Hfts the truck, together 
with a chute fitting above it, up a 
shaft to the proper height above 
the waiting locomotive. Lastly, by 
a combined movement, the chute 
and truck swing through an arc to 
a point directly over the locomotive 
tender. The chute can now receive 
the coal from the truck and empty 
into the tender, a single electric con- 
trol managing the entire operation. 

The arrangement kills two birds 
with one stone, for while the engine 
is being coaled it stands over a work- 
ing pit wherein mechanics may oil 
wheels, clean out grit, and give the 
running gear of the locomotive a 
thorough inspection. 



Gems Fourteen Feet Long 

ROCK crystals as long as an automobile 
were recently uncovered in a quarry 
near .fMbany, Maine. The remarkable 
columnlike structures of beryl measured 
from twelve to fourteen feet long and 
from two to three feet thick. A movement 
is on foot to obtain the gigantic semi- 
precious stones for preservation in a 
museum. 

Beryl is a silicate rock, commonl\ 




green or bluish green, but 
sometimes found with 
yellow, pink, or white tints. 
From it the rare metallic ele- 
ment, beryllium, is obtained. 
This extremely light metal has 
been valued at nearly $200 a 
pound. Geologists estimate 
that there is as much beryl- 
lium in the earth's crust as 
there is lead or zinc. Aircraft 
designers have been conduct- 
ing tests with the rare metal, 
which may find an important 
place in aviation. 
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Wood Fibers May Cut Cost 
of High-Grade Papers 

A REVOLUTION in the paper mak- 
ing industry may result from ex- 
periments conducted by the United 
States Bureau of Standards to show that 
certain wood fibers can be chemically 
treated to remove the excessive amounts 
of impurities they contain and thus make 
them suitable for the manufacture of the 
high-grade, durable papers used for per- 
manent records. If the process is a suc- 
cess, a great saving will be effected, 
as wood fibers are much cheaper than 
cotton and linen fibers. Books and maga- 
zines would attain a much higher degree 
of physical permanency. 

Linen and cotton rags, containing cellu- 
lose comparatively free from impurities, 
produce the grades of paper used for rec- 
ords and good stationery. They are 
boiled in chemicals, shredded into a 
pulpy mass, bleached, and dried. Paper 
for books and magazines is manufactured 
from pulp produced by cooking chips of 
wood in chemical solutions, which remove 
most of their impure elements and leave 
the cellulose fiber. "Newsprint" — the 
paper used for newspapers and cheap 
magazines — is also made of wood pulp. 
This, however, is not chemically treated 
but produced by a grinding process under 
running water. 

To determine the durability of wood 
pulp paper made by the IBureau of 
Standards process, chemical analysis 
alone is not sufficient. Accelerated ageing 
tests are made by heating the paper and 
finding the degree of deterioration of its 
physical and chemical properties. Among 
the processes employed in these arti- 
ficial ageing experiments are the dry 
baking of the fibers at a temperature of 
212 degrees F., cooking them with steam, 
and exposing them to intense light rays 
from a carbon arc lamp, used as a sub- 
stitute for sunshine. 



Two New Vitamins Found 
by Women Chemists 

UNTIL a few weeks ago the world's 
biological chemists had let two 
vitamins escape unnoticed. News has 
come from London, however, that Kath- 
erine Hope Coward and her colleagues at 
the Laboratory of the London Pharma- 
ceutical Society have captured one of these 
chemical eels, and that V'era Reader of the 
Biochemical Department at Oxford Uni- 
versity has captured the other. No name 
has been given to the first. It is found in 
fresh milk, lettuce grass, ox muscle, liver, 
and wheat embryo. It is vital to that 
present-day scientific pet, the experi- 
mental rat, but it is not known yet 
whether it is vital to man. 

The other is found to be a new sister 
of the vitamin B family. Originally this 
vitamin was a lone brother, the lack of 
which was held responsible for beriberi, 
the Oriental neuritis of ancient lineage. 
Then chemists divided it into a brother 
and sister, Bl and B2. Now Miss Reader 
has brought a third entity, vitamin B3, 
into the limelight. It is similar to its 
sister B2 in that it is thermolabile; that is, 
it can be easily destroyed by heat. Vitamin 
B has acquired special distinction be- 
cause of its presence in yeast. 



Mighty Machines Test Strength of Metals 



AN OCEAN liner many times as power- 
. ful as the Leviathan could be 
dragged backward through the water, in 
spite of churning propellers, if it were at- 
tached to a giant pulling apparatus for 
testing metals recently installed in a 
laboratory at Berlin, Germany. The 
mighty screws of this machine are said 
to exert, at their greatest pull, a force of 
more than 6,000,000 pounds. Another 
apparatus in the same laboratory is re- 
ported to be able to press with the steel- 
crushing force of 1,250,000 pounds. The 
two machines are used to test the resist- 
ance of various metals to pull and pres- 
sure, respectively. 

Using a similar squeezing machine, not 
long ago, Dr. Percy W. Bridgman, at 
Harvard University, Cambridge, Mass., 
achieved what is believed to be the high- 
est pressure ever attained in a laboratory 
— 600,000 pounds per square inch. At 
this pressure, which is equal to that on 



Placing samples of steel under the pressing machine 
which exerts a crushing force of a million and a quarter 
pounds. Such tests may throw light on atomic changes 
resulting when meta. 8 are placed under great pressure. 



A puU of six million pounds is possible 
with this giant metal-testing machine. 
Powerful screws "stretch" steel girders. 

the bottom of an ocean 250 miles 
deep, steel would flow in a semi- 
liquid state, oil would become as 
solid as wood, and paraffin as hard 
as steel. 

The plunger of Dr. Bridgman 's 
machine operated in a hole in a huge 
block of steel. Once, under maxi- 
mum pressure, the walls of this 
solid steel chamber broke in such 
an explosive manner that frag- 
ments penetrated six inches of pine 
planking. These particular experi- 
ments were made to test materials 
to be used in the manufacture of 
big guns. It is planned to continue 
them to study the molecular and 
atomic changes that result when 
metals and other substances are 
placed under great pressure. 



Looking Down on Largest Dirigible Hangar 



THIS aerial photo- 
graph of the mam- 
moth Goody ear-Zep- 
pelin hangar under 
construction at Akron, 
O., was taken during 
the recent ceremonies 
marking the beginning 
of work on the United 
States Navv dirigible 
ZRS-4. Built to ac- 
commodate what will 
be the world's largest 
lighter-than-air craft, 
the hangar is capacious 
enough for three foot- 
ball games to be played 
simultaneously within 
it. The actual dimen- 
sions of the hangar are 
1.175 feet long, 325 
feet wide, and 211 feet 
high at its greatest 
point. Its floor space is 
364,000 square feet. 




Spectators watching Rear Admiral William A. Moffett drive the 
rivet of thenew Navy dirigible ZRS-4 look like a swarm of tiny 



first 
ants. 
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Scale Model Shows Plan of Roof -Top Airport 



PLANS for a 810,500,000 
air terminal building for 
Los Angeles, Calif., which 
will include a roof-top land- 
ing field nearly 1,000 feet 
long, have been embodied 
in a realistic model of the 
building prepared under 
the direction of O. R. 
Angelillo, chief engineer in 
charge of the project. 

Built exactly to scale, the 
model shows a twelve- 
story structure surmounted 
by a level roof 152 feet wide 
and 980 feet long designed 
and equipped as an "air- 
port. On all four sides of 
the roof are banked screens 
of steel netting to guard 
planes from plunging off — 
a plan similar to that used 
on the United States Navy's 
airplane carriers Lexington 
and Saratoga. The screens 
at each end are arranged so 
that they can be lowered 
for landings, according to 
the direction in which the 
wind is blowing. 

Toy planes are placed on 
the model field to demon- 
strate how ships will land 
and depart. 




Model of proposed $10,500,000 air terminal building for Lo& 
Angeles, with landing field on roof. The two planes in fore- 
ground are represented as landing in direction indicated by arrows. 



Back -Yard Inventor Builds Mining Machine 



AL AB OR-S A VIN G machine that saved 
no labor for its inventor was com- 
pleted recently by Thomas G. Duncan, 
of Los Angeles. Calif., after six years of 
work. Duncan's apparatus is an electrical 
working model of machinery designed for 
use in mining operations. Each one of its 
186,000 individual pieces was turned by 
hand on a sixteen-inch lathe, the patterns 
for them being cast and made in the 
inventor's back yard. 

The machine itself is designed to per- 
form almost all the operations required 
in mining. In mines where a full-sized 



machine is installed, the inventor claims, 
five men will be able to perform work 
ordinarily requiring at least twenty-five 
men. The machinery itself may be oper- 
ated by one man. 

Duncan is himself a veteran mining 
man. He spent twenty-two years in 
Mexico in mining operations and is said 
to have been the last American to leave 
the country during the revolution of 
1910. 

The photograph below shows Duncan 
demonstrating to friends the operation of 
his miniature system of mining apparatus. 



Finds Men Are Hurt More 
Easily Than Women 

IN EXPERIMENTS to determine the 
nature of pain, Prof. Uginelli, of 
Florence, Italy, has found that the cheek 
and the forehead are by far the most 
sensitive skin territories of the body, 
while the outer arm is by far the tough- 
est. This toughness can be explained by 
centuries of wear and tear to which the 
arms have been subjected in maintaining 
the body defenses. Prof. Uginelli has 
discovered also that women are one tenth 
less sensitive to pain than men. 

Pain is one of the mysteries of medical 
science. About all that physiologists 
know concerning it is that when the little 
nerve cells in the .skin are excited in a 
certain way, as in a stab or prick, the 
result is painful. 



Mysterious "Onion Rays" 
Cause Cells to Grow 

RAYS emitted by growing onion roots 
stimulated the growth of cells from 
a frog's eye in a recent laboratory exper- 
iment conducted by a Swiss biologist. Dr. 
.\ndre Naville. His test confirmed the 
earlier discovery of the mysterious 
"onion rays" by a Russian biologist, Dr. 
A. Gurvitch. Further experiments will 
be made to find out if the rays have the 
same effect upon other living cells. 

It is estimated that a man of average 
size has 25,000,000,000,000 cells in his 
blood stream alone. In his whole body 
there are at least five times this number. 
An interesting comparison of the total 
surface area of the cells in a body with 
the area of the body itself has been made 
by biologists at Stanford University, 
Calif. If a cubic-foot block of wood is 
sawed into cubic-inch blocks, the com- 
bined surface area of the smaller cubes is 
twelve times greater than that of the 
original. Applying this principle to the 
human body, the Stanford biologists 
concluded that the surface area of its 
cells would total not less than 170,000 
square feet. This is more than 10,000 
times greater than the area of the aver- 
age human body, which is approximately 
sixteen square feet. 




Completed after six years — Thomas Q. Duncan with the model of his labor-saving machinery for 
mining operations, in the back yard of his home at Los Angeles. The machine contains 186,000 pieces. 



Disease Stops Mice from 
Conquering the Earth 

A BIOLOGIST once computed that if 
oysters were allowed to reproduce 
without check, they would swamp the 
whole earth inside of eight years. Now 
Charles Elton, zoologist of Oxford Univer- 
sity, England, has stated that if the 
mouse population did not suffer a 
periodic decrease, the situation for mice 
would be similar to that for oysters. He 
says that ten years of uninterrupted 
increase on the part of a dozen pair of the 
"cheese-eaters" would cover the face of 
England with a thousand billion of their 
children. It is some sort of disease, he 
says, which calls a halt to their terrible 
reproductive powers. 

Similar cycles are claimed for other 
creatures. One of the well-known proph- 
ecies of entomologists is that the entire 
world of animal life will be eventually 
dominated by insects. 
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A "Baker" of Wax Turkeys and Sawdust Pies 




Painting the finishing touches on an assort- 
ment of sawdust and wax foodstuffs. 



1^ 




The "roasted" wax turkey comes out of the 
mold, to be colored a rich brown by the artist. 



PASTRIES that tempt by their appear- 
ance but prove to be filled only with 
sawdust, and well-browned turkeys whose 
wax flesh defies the strongest teeth, are 
among the products that come from the 
strange kitchen of Herbert Bohrmann, of 
New York City. They are designed not 
for the table, but to adorn the windows of 
delicatessen stores, groceries, and res- 
taurants. 

The delicacies go through many proc- 
esses before they are ready for distri- 
bution. First, hot wa.\ is poured into 



The first step in creating an appetite-arousing 
sirloin steak — pouring hot wax into the mold. 



carefully prepared molds and allowed to 
set in the shapes of steaks, chops, pies, and 
pastries of all sorts, or even "fresh" veg- 
etables. Then the wax exteriors are re- 
moved from the molds and stuffed with 
sawdust. After this they are prepared for 
the final stage — the painting of them in 
"natural" colors. When the artists who at- 
tend to this stage of the work have fin- 
ished, the "foods" are ready to be distrib- 
uted. So well do the artists apply the 
colors that, it is said, only close scrutiny 
reveals the food's artificiality. 



Pencil Holds Note Paper — Envelopes Next? 



Finds Germs Change Hands 
■with Every Clasp 

THE alleged Chinese custom of shaking 
hands with one's self instead of with 
the other fellow may spread over the 
world if sanitary experts have their way. 

Bacteriologists and physicians often in- 
sist that disease germs may be communi- 
cated from one person to others by a 
handshake. Recently Miss L. I. Given, 
research student at Columbia University, 
put the matter to a test. Several students 
had their hands thoroughly scrubbed and 
disinfected. The hand of one student was 
then contaminated by a living bacterio- 
logical culture. This student shook hands 
with three others, who, in turn, shook 
hands with others, and so on until all 
experimenters had had their chance at 
acquiring a germ. All hands were then 
tested for living germs. 

Germ transfers may go as far as the sixth 
or seventh person in such a handclasp 
chain, Miss Given found. Germs of ty- 
phoid fever, tuberculosis, diphtheria, and 
cholera are among the organisms thus 
transferable. Apparently the only safe- 
guard against infection is the fact that 
nearly all germs are relatively fragile 
and die on exposure to sunlight and air. 

There has so far been no call for volun- 
teers to test the theory that germs are 
also spread by kissing. 



New Fishing Boat Freezer 
Keeps the Catch Fresh 

WHALE and walrus meat, centuries 
old and buried in glaciers, has often 
been found in such an excellent state of 
preservation that it would make palata- 
ble roast steak for dinner. A new type of 
fishing trawler, however, that will do the 
work of the glacier for ordinary fish within 
four seconds, recently made its trial trip 
at Kiel, Germany, and is expected to 
revolutionize deep-sea fishing methods. 
It carries a refrigerating plant by which 
the fish, dipped into a salt solution of four 
degrees Fahrenheit, in no time are frozen 
stiff as wood ; at the same time the fish 
are coated with crystallized salt. 

Thus preserved without a fiber spoiled, 
fish can be kept nine months without al- 
tering the taste and in as firm a conditon 
as fresh fish. 



This Farm Raises Herds 
of Corn-Fed Worms 

FISHERMEN need no longer fear that 
droughts will cut off their supply of 
bait, in view of a great angleworm farm 
which is now in the process of rapid growth 
at Alhambra, Calif. With a crop which 
for only six months reached the figure of 
300,000 worms, this novel industry may 
challenge the raising of citrus fruits in 
that state for a place on the map. 

Since the wholesale production of earth- 
worms had its birthday at Alhambra four 
years ago, the output of the farm has 
been steadily increasing, until now it is 
estimated that its crop could care for half 
the demand in the United States. Fed 
entirely on corn meal, these worms often 
reach the age of twenty. When ready for 
sale they are moss-packed in tins. 



CARRYING a roll of paper in its bar- 
rel, a novel pencil from Germany, 
though no larger than an ordinary maga- 




The new pencil with roll of note paper inserted. 
The edge of the paper can be seen protruding. 



zine pencil, wUl supply at a moment's 
notice all the materials essential for writ- 
ing a note. In addition, it carries extra 
leads, the lead and the paper being sep- 
arately operated. 

A flap on the side of the pencil is raised 
to admit a fresh roll, when one is required, 
and the edge of the paper projects through 
a slit at the bottom of the flap. The paper 
may be turned either forward or backward 
by means of a movable band near the 
point of the barrel, and any length of 
paper may be cut off automatically when 
turned out. 

Perhaps some ingenious inventor will 
now come forward with a pencil which will 
hold stamps and envelopes as well. 
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River Imprisoned in Thirteen-Mile Tunnel 



Construction work on the concrete tunnel into 
which the River des Peres will be diverted. 
Below: A completed section of the tunnel. 




TlilRTV-THREE giant exca- 
vators, some of them digging 
8,000 tons of clay in twenty-four 
hours — more than 1,400 men could 
dig in the same time, working in ten- 
hour, shifts — are part of the elabo- 
rate machinery required to imprison 
the unruly and malodorous River des 
Peres, near St. Louis, Mo., in a man- 
made tunnel and force it to change its 
course. 

The River des Peres is a surface drain- 
age stream draining a 100-square-mile 
area, 16,000 acres of this being within 
city limits. Its stench has long been a 
source of annoyance to St. Louis, and it 
was for this reason that the work of 
digging a new course for it and construct- 



ing a sewer thirteen miles long was un- 
dertaken. The sewer is being built of 
reenforced concrete, is twenty-nine feet 
high and thirtv-two feet wide, and will 
cost about 811,000,000. Through it the 
river will empty into the Mississippi. 

"Big Pete, the largest of the thirty- 
three excavating machines, is pwwered 
by a 240-horsepower Diesel engine. 
Operated by three men, it is capable of 
digging nine tons of clay at a scoop. 



Racing Boat Throws Rider and Leaps Ashore 



TOSSING its driver into the water and 
then charging straight for the river 
bank, an outboard motor boat came to 
rest high and dry during a recent race at 
Rickmansworth, Hertfordshire, England. 
As the Invicta II sped around one of the 
buoys marking the course in the River 
Colne, a tributary of the Thames, H. G. 
Reigate, who was at the wheel, was 
jerked cleanly out of his seat and left 



behind. The pilotless craft headed di- 
rectly for the shore and, as it hit the 
shelving bank, leaped four feet into the 
air, to land safely ashore with slight 
damage. 

The spectators, who were totally unpre- 
pared for so fantastic an event, scattered 
pell-mell. All escaped injur\'. Reigate, 
little the worse for his curious accident, 
was picked up by a patrol boat. 
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The photographer snapped this picture just as the pilotless outboard racer, running wild, climbed the 
river bank into a crowd of spectators, who are seen scrambling to safety. None was injured. 



Lustrous Pearl Buttons 
from Clamshells 

A MORE lustrous and valuable moth- 
er of pearl from clamshells for use in 
the manufacture of buttons is the aim of 
Professor Max Ellis, a ^Missouri physi- 
ologist and investigator for the United 
States Bureau of Fisheries. Rejecting 
Nature's methods as too perilous for the 
early life of clams, he will raise the 
young ones in test tubes that can each 
contain millions of the little buttons-to- 
be. Taking mature eggs from the female, 
he says he can grow in ten days great 
quantities of clams ready for planting in 
a favorable environment. Left to shift 
for themselves in the ocean depths, the 
baby clams would stand about one 
chance in a thousand of surviving. 

The young clams are to be planted in 
streams just as fisheries are restocked. 
Here, within five to eight years, may be 
developed shells worth from $125 to 
SI 50 a ton. The new method of raising 
the clams is expected to give a finer type 
of shell, with unusual luster. 



Habitual Leg Crossers 
Warned of Palsy 

IEG crossing, once a unique privilege 
J of man but lately taken over by 
women, should be abandoned by ever>'- 
body, according to Dr. Henry W. Wolt- 
man, of the Mayo Clinic in Rochester, 
Minn., who holds the habit responsible 
for most cases of palsy. He asserts that 
the disease, a type of paralysis, is caused 
by a direct pressure on one of the main 
nerves in the back of the leg, the peroneal 
nerve, and that middle-aged persons 
who are specially devoted to leg crossing 
are the chief victims. 

General inaction and sleeping in dis- 
torted postures are cited as closely 
related causes. Anything which tends to 
reduce the individual's weight is a factor, 
as this removes the layer of protective 
fat about the leg which might otherwise 
allay pressure on the nerve. 



Volcanoes Help to Make 
the Ocean Salty 

WHAT keeps the ocean briny? The 
485 known volcanoes of the world, 
spouting yearly more than a hundred 
million tons of hydrochloric acid, com- 
bine with the rivers to salt the sea. The 
rivers bring down quantities of sofiium 
which unite with the acid to form sodium 
chloride or common salt. There are 
many other salts in the ocean, but ordi- 
nary table salt is the principal one. This 
is the conclusion of Dr. Thomas A. 
Jaggar, director of the Hawaiian \'olcano 
Observatory at Honolulu, after extensive 
studies of the subject. 

The hydrochloric acid leaves the vol- 
canoes as a gas with the constantly rising 
steam, Dr. Jaggar explains. The gas 
merges with water vapor in the at- 
mosphere and falls with the rain. Con- 
sidering that there is an overage rainfall 
of about forty inches the world over, rain 
water need contain only about one part 
of hydrochloric acid in five in order to 
supply the ocean's salt. 
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New British Freight Car Carries 40 Tons 

THIRTY novel coal 
cars, designed for the 
largest freight train ever 
operated on an English 
railroad, are the litest 
equipment of the London, 
Midland and Scottish Rail- 
way. Built of steel, they 
are shaped more like mo- 
tor trucks than typical 
freight cars. Each weighs 
nineteen tons and will 
carry forty tons, or ten 
tons more than an average 
American coal car. 

The new car is self-dis- 
charging. Covering the 
lower half of each side are 
large, hinged doors which, 
when opened upward by a lever mecha- 
nism, permit the load to be emptied 
quickly. When assembled, the train will 



1 



I. 



One of the new truck-type steel freight cars, showing how the 
hinged door at the side opens upward to discharge a load of coal. 



be used to transport 1,200-ton loads of 
coal to a power station supplying the 
railwav 's electrified lines. 



Heated Windshield Wiper 
Melts Ice on Glass 

ELECTRIC heat warms the newest 
automobile windshield wiper to help 
it clear snow and sleet from the winter 
driver's path of vision. In appearance it 
resembles an ordinary wiper, and is 
attached in the conventional way. But 
the jointed metal arm contains a con- 
cealed heating coil, connected with wires 
from the car's battery. Swinging the 
arms out of its folded position auto- 
matically snaps on a switch and generates 
a gentle heat. The wiper blade, melting 
the ice on the windshield, sweeps the 
heated liquid across the glass and clears it. 



Sediment in Ocean Weighs 
Billions of Tons 

IF A swimming pool of ordinary size 
were contaminated with sediment 
amounting to one billionth of its volume, 
the effect would hardly be noticeable; 
but the waters of the deep sea, which 
suspend this proportion of sediment con- 
stantly, contain in all some 234,000,000,000 
tons of matter. Professor W. H. Twen- 
hofel, of the University of Wisconsin, has 
announced these figures as a result of his 
work in deep-sea oceanography. 

This solid matter is contributed to the 
sea in various forms. The dust fall alone 
amounts to 260 tons per square mile 
a year over Europe, and this falls on sea 
as well as land. Then there are many 
deposits from organisms such as mollusks, 
clams, and corals. Material of volcanic 
origin is also abundant. Professor Twen- 
hofel estimates that the annual deposit of 
these sediments averages about twenty 
tons per square mile of ocean basin. And 
from present estimates of the age of the 
earth he figures the total deposit of sedi- 
ment under the seas at 80,000,000 cubic 
miles. 



Measures Flying Fitness 
by Thyroid Gland 

AN AIRPLANE pilot's efiiciency de- 
. pends upon the perfect functioning 
of his thyroid gland, and not alone on his 
eyesight, heart condition, and other fac- 
tors associated with flying fitness. That 
is the pronouncement of Dr. Leon Ashcr, 
of the University of Berne, Switzerland, 
after experiments with animals. 

The secretions of the thyroid gland, 
which in man is near the larynx, play an 
important part in the constant chemical 
activity of the body known as "metab- 
olism." Animals with more than the 
normal thyroid secretion, Dr. Asher finds, 
require an exces.sive amount of oxygen, 
and thus are not able to endure high alti- 
tudes. Hence he concludes that a flyer, 
required to breathe the air of more than 
ordinary altitudes, needs a perfect-work- 
ing thyroid gland. 



'T'HE names and addresses of manu- 
facturers of devices pictured or 
described on these pages will be sup- 
plied on request whenever possible. .\d- 
dress inquiries to the Information De- 
partment, Popular Science Monthly, 
381 Fourth .\venue. New York, N. Y. 



Machine Surpasses Expert 
in Photo Printing 

GUESSWORK is eliminated by a new 
automatic machine that looks criti- 
cally through an electric eye at a photo- 
graphic negative, tells what grade of 
paper is best suited for making the fin- 
ished print, and even announces the 
proper length of exposure to light in the 
printer. It is expected to improve the 
prints of amateur photographers. 

The "printometer," as the new inven- 
tion is named, was demonstrated recently 
at Washington, D. C, in competition 
with an experienced photo printing ex- 
pert. Its judgment in selecting the right 
printing paper for each negative, accord- 



ing to the degree of contrast in the high 
lights and shadows, proved superior to 
that of the expert. 

In appearance the "printometer" re- 
sembles a radio set on a small writing 
desk. On the flat desk surface is a square 
of glass, through which shines a beam of 
light to a tube above containing the 
"electric eye." To operate it, the user 
slips a negative to be judged on the glass 
and allows the beam to shine first through 
its densest and then its most transparent 
spot. Then he manipulates a dial much 
like that of an automatic telephone. The 
negative comes out with nicks stamped 
on its side indicating the required grade 
of printing paper and the proper length of 
exposure to light in printing. 



Handy Car — If It Doesn't Fold up on the Road 



WITH sides and hood of fabric 
which can be easily detached, 
and with a body structure that 
allows the machine itself to fold up 
quickly and easily after a few bolts 
have been removed, a three- 
wheeled automobile designed in 
Germany is capable of being stored 
in a very small space. 

In folding the car, after a day's 
drive, the steering post and wheel 
are removed, the radiator swings 
back, the driver's seat is turned 
sidewise, and the length of the car 
is shortened by drawing the front 
wheels and axle backward. 





Heinrich Zaschica, inventor 
of the novel cycle car, dem- 
onstrates how it folds up 
after the fabric body haa 
been removed. He is hold- 
ing the steering apparatus, 
which also has been removed. 

At left: The inventor goes 
for a drive in his little three- 
wheeled machine. Note how 
neatly the fabric body and 
hood are fitted into a unit. 
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Berlin Clock Sets 60- Year Nonstop Record 



A RUN of sixty years without a 
stop is the record claimed for 
the "Big Ben" of Berlin, the giant 
timepiece in the tower of the City 
Hall. One reason for the clock's 
efficiency is that it is inspected and 
adjusted once a week by its makers, 
in accordance with an agreement 
with the city authorities. Only re- 
cently the bells that strike the quar- 
ter hours were readjusted to clarify 
their tone. 

The intricate mechanism of the 
huge clock has to be wound once 
a week by hand, an operation which 
requires one and one half hours. 





The big clock in Berlin's City Hall tower. It 
has kept running for sixty years without a stop. 

Winding the clock by hand, as pictured 
at the left, is a once-a-week task for a 
man of patience and a strong back. 



Origin of Dollar Sign Is 
Traced to Mexico 

PROBABLY few people, when they 
make out checks, realize that the 
history of the dollar sign inscribed there- 
on has been a source of controversy for 
decades. The actual word dollar has been 
traced readily to the German word 
"thaler," referring to a piece of silver 
which was in common use in Europe as 
long ago as the fourteenth century. But 
the origin of the doUar sign has been 
more difficult to trace. 

According to a recent statement to the 



American Mathematical Society by Dr. 
Florian Cajori, Professor of the History 
of Mathematics at the University of 
California, the American dollar sign can 
be traced back to the Mexican symbol for 
a peso or piastre. The Mexican sign was 
a "Ps," the "s" being placed above and 
to the right of the "P"; but as the sign 
emerged into broader commercial usage, 
says Dr. Cajori, an abbreviation was 
effected resulting in the "s" being low- 
ered upon the "P," thus producing the S. 

Prof. Cajori bases his statements upon 
what he considers authentic West Indian 
manuscripts dating from 1760 to 1778. 



Plays Sweet Music When the Alarm Goes Off 



WAKING in the morning to 
the tune of a dreamy waltz or 
a stirring jazz selection, instead of 
to the clamor of an alarm bell, is 
now made possible by a novel com- 
bination alarm clock and phono- 
graph. The outfit resembles a 
portable phonograph, with a clock 
set into the case. The phonograph 
mechanism takes the place of the 
usual bell alarm. The phonograph 
is wound, as ordinarily, by a de- 
tachable handle and may be set for 
any hour desired. 

It is to be hoped that the wide- 
spread use of this device will not 
destroy the national passion for 
music. 




Setting the phonocraph alarm. At the appointed time 
in the morning the clock mechanism starts the record 
revolving on its turntable on top of the timepiece. 
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Chemical Baths Valueless 
in Preserving Flowers 

GIVING cut flowers medicinal baths 
to prolong their existence is a waste 
of time, concludes the Boyce Thompson 
Institute for Plant Research, Yonkers, 
N. Y., after a survey of the problem. 
Though flowers are not known to develop 
headaches, there has been a popular 
notion that they wiU be stimulated by 
baths of aspirin and various other chem- 
icals. Experiments at the Institute 
showed that potassium permanganate 
did prevent decay of the stems of phlox 
and asters, but did not give new life to 
the floral parts. Some chemicals were 
found positively to injure the flowers. 

Winter weather may help certain flow- 
ers, as low temperatures were discovered 
to be a preserver of roses, carnations, and 
coreopsis. On the other hand, cold had 
an ill eflect on cosmos and dahlias. Moist 
air is one great help to keeping flowers. 
In a saturated atmosphere carnations 
were preserved two or three times as long 
as usual. 

Father Grows Bald When 
Babies Are Bom 

ARRIVAL of an innocent baby may 
^ cause the father to lose his hair, Dr. 
Donald B. Rogers, of Neenah, Wis., has 
reported to the American Medical Asso- 
ciation. He describes a patient who 
shortly after the birth of his first child 
lost most of the hair on the left side of his 
head. Within a year the hair grew in 
again. Five years later similar baldness 
followed the birth of a second child. 
Recently, the hair started to come out a 
month before the third baby was ex- 
pected. Curious and pitiless neighbors 
hope for twins next time. 

This so-called "patchy baldness" is 
sometimes known to follow upon anxiety 
and nervous distress. Perhaps the an- 
cient savage custom, which ordained that 
the father and mother both be put to bed 
as invalids at the time of a childbirth, 
was justifiable. 



Ants Go Insane, Too 

ANTS, like men, may go insane, ac- 
u cording to the observations of Dr. 
Robert Staeger of Berlin, Germany. 
Watching an ant colony, he saw one in- 
dividual that was doing circular acro- 
batics, attacking its fellows, and other- 
wise acting queerly. Isolating the crazy 
one. Dr. Staeger killed it and sent it to 
Dr. Rudolf Brun of Zurich, who dissected 
it under the microscope. A tumor on the 
left side of the brain was found to be the 
cause of its abnormal behavior. 



Smoke Bombs Warn Airmen 

THREE shells bursting near the plane 
at ten-second intervals, and producing 
clouds of black or yellow smoke, mean 
"Land at once" to a Cuban aviator. The 
warning is the recently adopted way of 
notifying him that he is to descend im- 
mediately and explain why he has vio- 
lated one of the local air rules. At night 
the warning is given by colored rockets. 
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Highest Suspension Bridge Crosses Canyon 

t 



HIGH above the waters of the Arkan- 
sas River, across the Royal Gorge 
that in places attains a depth of 2,600 feet, 
cables are being slung for a suspension 
bridge which, it is said, will be the highest 
in the world when completed, near Canon 
City, Colo. Huge, openwork steel towers 
sunk into solid concrete masonry on 
either side of the gorge support the work. 
The main span of the bridge will be 880 
feet long, while the entire bridge, includ- 
ing approaches, will have a total length of 
1,200 feet. 

The highest bridge in America at 
present is said to be one over an Idaho 
river north of Twin Falls. It is 490 feet 
high, just sixty feet shorter than the 
Washington Monument (P. S. M., Mar. 
' 28, p. 58) . The largest suspension bridge, 
under construction across the Hudson 
River at New York, will have a central 
span of 3,500 feet. 






Lofty ated towert em- 
bedded in concrete on 
the canyon rims sup- 
port the bridge cables. 

At the left: Looking 
down into the Royal 
Gorge, 2.600 feet deep, 
across which the bridge 
is being constructed. 




A full grown watermelon in a small-necked five- 
gallon glass bottle. How did it get there? Looks 
like the work of a Houdini. But really the trick 
is very simple, explains Capt. John A. Gilman. of 
the U. S. Army Quartermaster Corps, at Washing- 
ton, D. C, who is exhibiting it. The vine which bore 
the fruit was inserted in the bottle when the melon 
was about the size of an olive. The melon just 
grew on the vine and kept growing. And, like 
many a baffling mystery of magic, that's alt there is 
to it. A trick that any home gardener can try. 



Armored Banks on Wheels 
Call on Depositors 

NEW "armored car" banks have been 
introduced by a Los Angeles, Calif., 
banking institution to accommodate 
clients who are unable to get away from 
work long enough to reach even a neigh- 
borhood branch bank. The banks-on- 
wheels roam through the suburbs of the 
city continually during banking hours, 
and the system accounts for a scene 
becoming more familiar every day 
there. A tanklike vehicle rolls up in 
front of a shop; out comes a depositor 
and does business through a barred 
window of the car. Small guns point 
threateningly from adjacent port- 
holes. Armed guards stroll about. 
Bandits have little chance of engin- 
eering a successful holdup. 



Ship Travel the Safest 

TR.WEL by steamship is far safer than 
travel by airplane or by train, accord- 
ing to a recent accident report by the 
United States Bureau of Steamboat In- 
spection. The report shows that for every 
7,000,000 passengers carried by steamship 
during ten months of 1929, only one life 
was lost; while one life was lost for every 
150,000 passengers carried by cail. 



Stomach Shapes as Varied 
as Fingerprints 

IDENTIFYING the stomach by an 
X-ray fluoroscope may become a 
future method of criminal detection rival- 
ing that of fingerprinting. In a study of 
normal stomachs among students of the 
University of California, Dr. Robert O. 
Moody and his assistants found four dis- 
tinct types of the healthy stomach, with 
numerous gradations in between. Cylin- 
drical stomachs like milk cans, "elbow- 
shaped" stomachs resembling reversed 
letter L's, umbrella-handle stomachs like 
the letter J, and new-moon stomachs like 
the Turkish scimitar — all were found in 
varying numbers. 

In order to make the outline of the 
stomach clear to the doctor who is in- 
specting it, the subject swallows a dose of 
barium sulphate powder mixed with milk 
before he goes behind the X-ray screen, 
barium being a heavy metal opaque to 
the rays. Dr. Moody says that a greater 
familiarity with the normal stomach by 
this method will alter the conception of it 
which most doctors glean from textbooks 
of anatomy. Stomachs differ as radically 
as faces and fingerprints, the doctor 
claims. 



New Grain the OflFspring 
of Rye and Wheat 

A FEW months ago a Soviet plant 
wedding between rye and wheat took 
place in the laboratories of the Minsk 
Botanical Observatory in Russia, and the 
offspring, says the Leningrad Red Star, is 
a hybrid grain of such unusual qualities 
that it may turn the Russian grain in- 
dustry inside out. 

The infant grain is said to have in- 
herited the good characteristics of both 
parents, combining the resistance to cold 
of rye with the richness of wheat. A yield 
of three tons per hectare (a hectare is 
equivalent to 2.49 acres) is promised with- 
out artificial fertilizer or special prepara- 
tion of the land. This would be three 
times the average grain yield in Russia. 
.Mready being sown in sufficient quantities 
to make its possession for general use a 
possibility next year, this new grain- 
dynamite may fire an economic revolution 
in the great Tartar country. 



Swarm of Honeybees Ties 
Up Railway TraflBc 

DRUNK on honey, a swarm of bees 
held up traffic on a railway line for 
nearly twelve hours. Near the town of 
Karlovac, in Serbia, a switch engine tried 
to move a freight car and derailed it. A 
jar of honey was cracked and the honey 
flowed out on the ground. A few bees 
buzzing in the region snifTed it and flew 
over to sample it. In a trice ambassa- 
dors were dispatched in a bee line to no- 
tify the hoards at home. 

A wrecking gang began the work of 
clearing the crippled freight car off the 
track. But before they had even warmed 
up the bee tribe was back at the stamping 
ground. The air became blacker than a 
thunderstorm could make it and the 
wreckers fled in consternation. Not until 

evening did the bees go reeling home. 
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Bone Grows from Cells 
in a Test Tube 

THE self-reliance of the individual 
body cell was demonstrated by recent 
experiments of Miss Honor B. Fell, work- 
ing at the Strangeways Laboratories in 
Cambridge, England. She succeeded in 
isolating tiny pieces of cartilage gristle 
from the six-day-old embrj'o of a fowl and 
furthering their growth into normal bone 
in a test tube. Not only did the cells 
increase to more than three times their 
original length and take on all the charac- 
tenstics of live bone tissue, but they 
also secreted phosphatase, a chemical 
agent which aids bodily processes. 

Thisabilityof a groupof cells todevelop 
from cartilage, the normal ancestor of 
bone in the body, into mature bone, con- 
firms the biologist's conception of the 
body cell as an organized unit, capable of 
fulfilling its assigned purpose with re- 
markable independence if given nourish- 
ment. In Miss Fell's experiment, the cells 
in the test tube were artificially warmed 
and nourished. 

Cancer specialists are particularly 
interested in such experiments, inasmuch 
as a cancer cell is merely a cell which has 
lost its organizing tendency and has gone 
on a rampage. Hence if the secret of this 
loss of organization could be fathomed, 
the cancer problem might be solved. 



Moving Rods Test Ability 
of Bus Drivers 

TO TEST the mental agility of bus 
drivers, the Paris police department 
now employs the "perceptotaquimeter," 
an invention of Professor Emilio Mira, of 
Barcelona, Spain, which measures the 
ability of a driver to judge the speed of 
approaching vehicles. 

In the examination, the bus driver-to- 
be is seated fifteen feet away from a table 
on which is arranged an apparatus con- 
sisting of three rods rigged up with pulleys 
and a rheostat. The rods can be moved at 
varying speeds in different directions. If 
the driver can discern quickly and ac- 
curately when the rods are to meet, it is 
assumed that he can make accurate 
estimates in the larger field of real traffic. 



Acid of Hard Cider Now 
Used in Silk-Making 

FROM hard cider to silk is a far cry, 
but according to Professor D. B. 
Keyes, of the University of Illinois, the 
sour acetic acid which changes cider to 
vinegar will play a major part in a new 
process for making artificial silk devel- 
oped by him in collaboration with E. P. 
King and Sherwood Swann of the same 
university. 

Describing the process to the American 
Chemical Society, Professor Keyes said 
that the acetic acid reacts with cellulose 
to form cellulose acetate, which also goes 
under the names of "acetate silk" or 
"lustron," and is the artificial silk itself. 
But the future source of acetic acid sup- 
ply is a problem. At present the chief 
sources are acetylene and wood distilla- 
tion, but these are inadequate. The Illi- 
nois chemists are making progress in a 
method for boiling it from grain alcohol. 
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Tire "Fingerprints" to Trace Bandit Cars 



SCIENTIFIC Mcntification of 
bandit cars by the tracks of 
their tiros is facilitated by a new 
photographic "fingerprinting " 
method developed by David 
Chapman, attachetl to the Sher- 
ilT's Office in Los .Angeles, Calif. 
It is basefl on the simple proce- 
dure of placing a try-square 




David Chapman, originator of the new 
method, comparing a tread "finger- 



nftrtrTtnr' 



Photograph of a tire tread imprint, showing how inclu- 
sion of the try-square establislies precise measurements 



beside the imprint of the tire tread on the 
road when the imprint is photographed. 

Experience has shown that identifica- 
tion is difficult by photographs alone, 
even for experts; for it requires comput- 
ing the focal length of the camera lens, 



prmt 



tire maker's blueprint. 



the height at which the camera 
was held, and other data before 
the imprinted pattern can be 
recognized among .some 450 tire 
patterns in existence. 

Comparison of measurements 
revealed by the new method 
with tire manufacturers' blueprints and 
photographs is said not only to establish 
the size and make of the tire, but to detect 
the kind of car, its load, its approximate 
mileage, and whether the car is used 
mostly in city or country driving. 



'Chutes for Army Gliders 

PARACHUTES will be a part of the 
equipment of the United States Army 
.*\ir Corps' pilotless gliders in the future, 
according to a recent announcement. 
These gliders are towed into the air by 



airplanes and released. Then they serve 
as targets for antiaircraft shells. Should 
the artillery fire miss the costly craft, 
they are likely to be destroyed by a rough 
landing. From now on, if they are not 
demolished by shellfire, parachutes will 
bring them gently to earth unscathed. 



"Fares" Summon Taxis by 
Street Corner Phones 

WAITING in vain on a street comer 
for a cruising taxi need no longer 
be the lot of citizens of Rome, Italy, 
where street telephones have been in- 
stalled to connect the prospective pas- 
senger with the nearest taxi station. 
Lifting the receiver flashes a signal light 
in the station. 

Two hundred and fifty of these public 
taxi phones are now in operation in re- 
mote parts of the Italian capital. 



Cosmetics for "Hot Dogs" 

HOT DOGS" with complexion va- 
rieties worthy of a beauty parlor's 
ingenuity were displayed not long ago at 
a meeting of the American Institute of 
Meat Packers in Chicago. Dyed in shades 
ranging from blond to brunette, with 
countless gradations in between, the 
flapperish frankfurters showed their sea- 
sonal styles like mannikins in a Paris 
fashion show. According to attendants at 
the exhibit, there is a "Mason-Dixon" 
line for frankfurters as genuine as the 
political one, as the Southerners prefer 
them highly seasoned and highly colored, 
differing from the more somber North. 




Calling a taxi by street phone. Lifting the re- 
ceiver flashes signal in near«^t taxi station. 
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Electric Ocean Liners to 
Carry 450 Passengers 

CONSTRUCTION of ' two 600-foot 
electrically driven passenger liners, 
the first of their kind for transoceanic 
service, will begin soon in the yards of 
the Newport News Shipbuilding and Dry 
Dock Company, Newport News, Va., 
for the Dollar Steamship Line. They will 
be sister ships, of twin screw design and 
built for a speed of twenty knots. Each 
will accommodate 450 passengers and a 
crew of more than 300. For general 
cargo there will be 632,000 cubic feet of 
storage space, in addition to 67,000 cubic 
feet of refrigerating space for perishable 
cargo. 

The power plant of each vessel will 
consist of two steam turbines driving two 
alternating current generators. These 
generators will supply electric current to 
drive two 13,250-horsepower motors, 
each connected to one of the propeller 
shafts. \'irtually all auxiliary plants of 
the vessels, such as those for heating and 
refrigeration, will be electrified. 

One of the chief advantages of electric 
propulsion for ships is the greater flexi- 
bility of control. The Dollar line made a 
two-year investigation with the General 
Electric Laboratory before deciding to 
have the ships electrically driven. 



Electric Tides Flow High 
above the Earth 

EIGHTY or ninety miles above the 
ground, three great belts of electric 
current are continually swirling like 
tidal floods above the earth, creating the 
equivalent of millions of horsepower. This 
conclusion was announced recently by Dr. 
E. O. Hulburt, of the Naval Research 
Laboratory in Washington, D. C, a 
laboratory which has been engaged for 
several years in studying the electric and 
magnetic properties of the earth which 
may affect radio transmission at sea. It 
was found that there are two daytime 
currents, one immediately above the other, 
one flowing eastward and the other west- 
ward. At night another current flows 
continually eastward. 

What effects these currents have upon 
the world at large can only be guessed at 
present. Experts of the laboratory say that 
they influence radio transmission at sea, 
produce variations of magnetic compasses, 
and alter the world weather. The cur- 
rents cannot be compared to ordinary 
wire currents, but are rather like tremen- 
dous tides of electrified air atoms. The 
electrified atoms of neon gas through 
which flow the light-producing currents 
in the glass tubes of modern neon signs 
afford an analogy. 



Hunts in China's Wilds 

AFTER a year of lonelyi wandering 
u through the wilds of China, unac- 
companied by any other white man, Her- 
bert Stevens, English ornithologist, ar- 
rived at Shanghai recently with more than 
11,500 specimens which he had collected 
for the Field Museum of Natural History, 
Chicago. They included 500 mammals, 
1,000 birds, 5,000 butterflies, and 5,000 
plants, many of them new species. 



Canvas Track Helps Auto Out of the Mire 



HEAVY canvas and small bits 
of rope constitute a device 
invented by a Chicago woman to 
extricate an automobile when it is 
stuck in sand, mud, or snow. This 
easily portable "tractor" is simply 
a length of canvas, slightly wider 
than the tire of a car, with cross- 
pieces of tar rope stitched at five- 
inch intervals. It is equipped with 
fastening ropes at each end. To 
back a car out of a mire, for example, 
the ropes at one end are tied 
around a rear wheel and the can- 
vas laid out as a track. The device 
folds into a compact package that 
fits in the tool box. 




How track of canvas and rope is fastened to a rear 
wheel preparatory to backing car out of the mire. 



Tarantula Cannibals Grow Meek in the Zoo 




One of the cannibal tarantulas from Panama. 
Fully extended it is about as large as a saucer. 



SHIPPED in separate compartments 
to keep them from devouring one 
another, fourteen giant cannibalistic 
tarantulas captured on Ancon Hill, Canal 
Zone, Panama, arrived recently at their 



new home in the Reptile House of the 
Bronx Zoological Park, New York City. 
These specimens of the venomous insect 
are unusually large ones. When fully ex- 
tended, thej' are about the size of a small 
saucer. 

In their cage at the Zoo, the furry 
creatures have been devoid of energy; 
indeed, several of them died within a few 
days of their arrival. Only in a hot, dark 
place can they thrive properly. Previous 
attempts to keep these "ground spiders" 
at the Zoo have failed. The recent ship- 
ment was acquired for a study of the 
creatures at close range. 

The tarantula spins no web, but is able 
to track down its prey with deadly pre- 
cision. Crawling slowly but steadily along 
the ground, it waits until it is within 
striking distance of its victim and then 
springs upon it. Its fur-covered legs are 
so strong that the creature can leap many 
feet through the air. Its home usually 
is in a silk-lined burrow, dug deep in 
dry soil. Under normal conditions it 
lives for several years. 



Midget Fire Engine 
Will Get There First 

AN INNOVATION in fire- 
L fighting equipment is a 
"baby engine," about half the 
size of the usual fire truck, de- 
signed by Sir William Morris, 
noted British motor car expert. 
Capable of a speed of fifty miles 
an hour, its purpose is to dash 
ahead of the heavier and slower 
apparatus in response to an 
alarm. Its small size and light 
weight make it easy to operate 
through traffic-congested 
thoroughfares. 

The miniature truck carries 
two trained firemen — a driver, 
and his assistant — as well as 
chemicals, ladders, and life-sav- 
ing apparatus with which they 
can go into action before the ar- 
rival of the heavier engines. The 
inventor says that its use will 
save precious minutes in re- 
sponding to alarms, and thus 
will be effective in safeguarding 
lives and property. 




England's speedy new "baby lire engine" carries a crew of 
two. Here it is compared in size with an ordinary truck. 



Februaby, 1930 



POPULAR SCIENCE MONTHLY 



63 



"Vacuum Bottle" Truck Speeds the Milkman 




UNLOADING 8,000 quarts of milk in 
ten minutes with only one man con- 
ducting the operation is the record 
claimed for a huge "vacuum bottle" 
milk truck recently introduced in New- 
York City and pictured above. This 
vehicle is used in transporting the milk 



from the dairies to the pasteurizing and 
distributing plant. The speed with which 
its supply may be handled, it is said, 
means a great saving of time and labor. 
The giant vacuum tank also affords pro- 
tection against undue heating of the milk 
during fairly long journeys. 



Measuring Height of Clouds by Spot Light 



WITH the advent of night flying, a 
special type of electric searchlight 
known as the "ceiling light" has been 
employed at airports and landing fields to 
measure the height of low clouds for the 
information of pilots flying in darkness. 
The ceiling light is mounted on a ped- 
estal and trunnion, so that the light can 
be elevated at any angle desired. Two 
methods of using it have been introduced. 
If the light is elevated forty-five degrees 
the luminous beam forms the hypotenuse 
of a right-angle triangle, the other two 
sides of which are equal to each other. 
The height of the cloud on which the 
spot of light is seen is therefore equal 
to the distance from the projector to a 



point on the ground directly below this 
spot. The distance can be paced oS and 
thus roughly determined. 

An improved method introduced a few 
months ago by the United States Depart- 
ment of Commerce is to set the projector 
at an angle of si.xty-three degrees twenty- 
six minutes. At a distance of 500 feet, and 





When the arm of the alidade is aimed at the spot of 
light, the height of the spot is indicated on the arc. 



Spot-lighting the clouds with an airport 
"ceiling light" to measure their height. 

in the direction toward which the pro- 
jector points, is installed an instru- 
ment known as an "alidade." This 
is a large bronze quadrant with a 
movable arm which can be pointed 
toward the spot of light, and an arc 
graduated to show the height of the 
spot directly in feet. The advantage 
of this combination of ceiling hght 
and alidade is that it does away with 
the necessity of measuring distances 
along the ground and thus saves 
considerable time. 



Coming — ^Butter, Tires, and 
Leather from Crude Oil 

PETROLEUM, in the future, may 
supply not only the fuel for automo- 
bile engines, but also the rubber for 
their tires, the material for the raincoats 
of their passengers, and butter substi- 
tutes for picnic sandwiches. Moreover, 
it may provide soap for use by motorists 
after a dusty day in the country. 

The possibility that these and many 
other synthetic commodities may be man- 
ufactured from by-products of crude oil 
is predicted by the United States Bur- 
eau of Mines on the basis of chemical 
research now being conducted in a num- 
ber of laboratories. Aside from artificial 
rubber, edible fats, and waterproof ma- 
terials, the Bureau forecasts the develop- 
ment of synthetic leather, drugs, dye- 
stufTs, electrical insulation, cement, and 
substitutes for varnish and linseed oils. 

A wealth of articles, ranging from 
chewing gum to paving materials, all 
of them made from by-products of crude 
oil, already are in general use. Petroleum 
ether, utilized in laboratories and for 
priming motors; liquefied gases, used for 
illumination and metal cutting; alcohols, 
used in lacquers, soaps, gums, and resins; 
and gas black, employed in the manu- 
facture of rubber tires, inks, and paints, 
are chemical products of hydrocarbon 
gases derived from petroleum. 



America's 149,521 Doctors 
Migrating to Cities 

STATISTICALLY speaking, there is 
only about four fifths of one physician 
for every 1,000 men, women, and children 
in the United States. According to a re- 
cent Government survey, 149,521 doctors 
now are practicing among the 118,127,645 
of this country's population. As the area 
of the United States is, roughly, three 
million square miles, this would mean 
that there is one doctor for every twenty 
square miles. Because the vast major- 
ity of physicians are established in the 
large cities, however, these figures are 
deceiving. The complaint from rural 
sections that country practitioners are 
getting scarcer is borne out by the data 
of the survey, in the course of which it 
was found that Washington, D. C, for 
example, has more physicians in propor- 
tion to its area and population than any 
other part of the United States. 



CjT>ress 2,000 Years Old 

A CYPRESS tree in Tallahassee, l"la., 
now grown to enormous height and 
to a girth of fifteen feet, may well lay 
claim to an antiquity rivaling that of the 
famous California redwoods. Professor 
Herman Kurz, of the Florida State Col- 
lege for Women, asserts that this giant 
cypress is between 2,000 and 2,800 years 
old. The tree has survived all sorts of 
outrages against its life during the ages, 
but, oddly enough, what threatens it 
now is not the axe, saw, or devouring 
beetle, but the ravages of pubHc pen- 
knives. Tourists extend their admira- 
tion of the tree by inscribing maudlia . 
sentiments on its trunk. 
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Slices a Thousand Loaves of Bread an Hour 



To DELIVER to cus- 
tomers loaves of bread 
neatly sliced and ready for 
the table or for sandwich 
making, a baker of St. 
Louis, Mo., has invented a 
machine which can divide a 
loaf into twenty-nine even 
slices with one slash of its 
blades. Requiring only one 
operator, it can cut 1,000 
loaves in an hour. The 
bread is loaded on a belt 
conveyor, and all the oper- 
ator has to do is press her 
foot upon a control pedal. 
The machine does the rest. 

The loaves, moving along 
the conveyor, pass through 
the slicer, which is a row of 
upright blades set in a 
frame much like an over- 
sized egg slicer. There they 
are cut in quick succession, 
each emerging with the 
slices still preserving the 
form of the original loaf. 
Before the sliced loaves are ready to be 
put on sale, each one must be wrapped 
in wax paper to avoid all possibility of 
the bread's becoming dry before use. The 
machine and its conveyor system are 




The new electrical bread slicing machine at work m a St. Louis, 
Mo., bakery. The operator is holding one of the sliced loaves. 



electric in operation, being driven by a 
small motor. This innovation in the sell- 
ing of bread saves the time of the hostess 
who has to make up a number of sand- 
wiches for a party or luncheon. 




This Portable Toilet Kit 
Includes Running Water 



It Looks Like a Lighter, 
but Sprays Perfume 

SPRAYING a tiny jet of perfume when 
its plunger is pushed down, a novel 
atomizer resembling a cigarette lighter in 
appearance may be carried in a woman's 
hand bag, it is said, without danger of 
spilling its contents. Its nozzle is covered 
with a cap which is released by a plunger. 
When the apparatus is closed, a groove 
in the plunger fits over the cap to hold it 
in place, while the plunger in turn must 
be pressed down before the cap can move. 
Thus, its inventors claim, the device is 
made air-tight and proof against leakage. 
To operate the atomizer, one need only 
press the plunger twice — once to release 
the cap and the second time to eject the 
spray of perfume. The atomizer is manu- 
factured in two sizes — for carrying in 
the hand bag and for the dresser. 



Twin Babies Test Value 
of Child Training 

IDENTICAL" twin baby girls recent- 
ly served Yale psychologists as sub- 
jects in an experiment to determine 
whether training hastens the develop- 
ment of brain and nervous capacity in 
very young children. The investigators 
trained one of the little girls, at the age 
of forty-six weeks, to climb a set of five 
steps every day. When she was just a 
year ol,d, she could perform this feat in 
twenty-six seconds. Twin number two, 
without previous practice, imitated the 
stunt in forty-five seconds at the 
age of fifty-three weeks. When the babies 
were fifty-six weeks old, the trained sis- 
ter climbed the steps in eleven seconds, 
while the untutored one did it in fourteen. 

The psychologists concluded that ba- 
bies take their own time to develop and 
that training has little effect upon the 
maturing process of their faculties. 

The Yale experimenters selected iden- 
tical or true twins, who not only re- 
sembled each other physically but who also 
showed the closest similarity in behavior 
and reactions. 



Hollow Lamp-Pos ts Remedy 
for Street Blasts 

HOLLOW lamp-posts, to act as "sub- 
soil chimneys, ' have been suggested 
by E. J. Silcock, an English engineer who 
headed a commission which investigated 
the cause of a mysterious explosion that 
blew up several city blocks of London 
pavement some time ago. It had been 
suggested that bacteria working in the 
soil had produced the explosive gas. The 
commission decided that leaks from 
sewers and mains had resulted in gas 
collections under the pavement which 
had been set off by a chance spark. 
Pipelike lamp-posts, reaching down into 
the subsoil and allowing the gases to 
escape, is the remedy suggested. 

The soil, which seems so solid, is really 
like a great sponge, holding water and 
gases within it. These fluctuate up and 
down, rising frequently to the surface and 
passing into the air. 

When streets were covered with cobble- 
stones or gravel, gas could escape easily 
through the cracks or spaces between 
stones. Within recent years, city streets 
have been increasingly covered with 
relatively impervious material — cement 
or asphalt — and inflammable vapors col- 
lecting under such pavement "lids," may 
result in serious explosions. 



Smoke Turns Copper Green 

THE green coating on copper domes and 
spires of city buildings can be traced 
to the action of sulphuric acid in coal 
smoke, state Dr. W. R. J. Vernon and 
L. W'hitby, of the Chemical Research 
Laboratory of Teddington, England. 
The age-film, known as "verdigris" or a 
"patina," is composed of basic copper 
siilphate. Samples of copper, some as old 
as 300 years, were studied by the metal- 
lurgists. Telegraph wire which is laid in 
the sea wUl show a patina of copper 
chloride, the chlorine in the sea salt 
being responsible. 



A COMPLETE toilet outfit, including 
running water, may be carried about 
as easily as an overnight bag if the 
portable kit recently shown at a 
Paris exposition proves as service- 
able as is claimed. The equipment 
consists of a small metal box, 
divided into two compartments. 
One holds towel, comb, nailbrush, 
nailfile, and powder can. Its 
outer door, fitted with a mirror, is 
hinged to swing open when the kit 
is used. The other division holds a 
tank containing about a quart of 
water, which is poured into it 
through a hole in the top. When 
the equipment is in use, a spigot 
connected with the tank may be 
pulled out to project a few inches 
from the kit and supply water for 

washing. Opening the inlet hole Resembling a cigarette lighter, this UtUe atomirer 
cover controls the flow. sprays a fine jet of perfume when a plunger is pressed. 
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Front -Wheel Drive for $25,000 Speed Car 




Mechanics installing the eight-cylinder, 300-horsepower motor in the new high-speed runabout, with 
front-wheel drive, built at a cost of $25,000 for the private use of a wealthy New York motorist. 



Ruins of Ancient Village 
Discovered in Arctic 

THE frozen ruins of what was once a 
large Eskimo settlement on St. 
Lawrence Island in the Bering Sea have 
lately been explored by two American 
archeologists, who found there evidence 
of a culture in the Arctic that may date 
back a thousand years or more. The 
ancient village was discovered by Henry 
B. Collins, Jr., archeologist of the Smith- 
sonian Institution, and Herman Brandt, 
of Cleveland, O. The island lies between 
the Seward Peninsula of Alaska and the 
eastern cape of Siberia. They found bone 
harpoons, meat picks, and strange objects 
of carved ivory whose original use is a 
mystery. Even the Eskimos themselves 
could not help them solve the puzzle, for 
no such objects are to be found in the 
modern Eskimo household. The archeol- 
ogists inferred that they were once orna- 
ments used in ceremonials. 

Three stages of Eskimo culture were 
unearthed. The most deeply buried 
objects showed the finest workmanship 
and probably date back to a.d. 800-900. 
The topmost layer of objects may have 
belonged to Eskimos who lived as recently 
as 300 years ago. The workmanship of 
these was crude compared with that of 
earlier ones. Everything points to the 
theory that centuries ago the shores of 
northern Alaska or Eastern Siberia weie 
inhabited by an Asiatic race which be- 
came adapted to Arctic conditions. 



Type of Medium Size Is 
Read Most Easily 

1ARGE type cannot be read faster than 
J medium-sized type, according to 
Professor Donald G. Patterson, of the 
University of Minnesota. He recently 
made tests upon 320 sophomores at the 
University. They were given paragraphs 
printed in six-point, eight-point, ten- 
point, twelve-point, and fourteen-point 
type. The lines were slightly wider than 
a newspaper column. 

The experiment revealed that the 
paragraphs in ten-point type were read 
more quickly than those in smaller or 
latger sizes. The number of words read in 
a minute with this type was from 5.2 to 
6.9 percent greater. Well-printed books 
and magazines usually use nine- or ten- 
point type. The type on this page is 
nine-point. 



Sleeping Sickness Enters 
Mouth of Crocodile 

SLEEPING with the mouth open is 
apparently as bad for crocodiles as it 
is for mankind. For as the green monster 
slumbers with its jaws ajar, the dread 
tsetse fly, carrier of the sleeping sickness 
microbe, is likely to enter. The disease is 
not transferred by a bite, but a bite may 
annoy the crocodile so that it wakes up 
and snaps at the fly, swallowing it and 
the germ. Such are conclusions drawn 
by Cecil A. Hoare from research carried 
on at Entebbe, British East Africa. The 
type of sleeping sickness harbored by the 
crocodile, however, is not identical with 
the human type, he says. 



A HIGH-SPEED runabout of an un- 
usual design is being built for the 
private use of Phillip Chancellor, heir of 
a wealthy New York family. While it 
will not attempt to shatter the world's 
speed record of 231 miles an hour set 
by Maj. Sir. H. O. D. Segrave, it will 
be able to amble along at 125 miles an 
hour, quite fast enough for the require- 
ments of city or interurban travel. 



The car was designed by Harry A. 
Miller, famous racing expert, and will 
cost $25,000. One of its unusual features 
is a front-wheel-drive system, which is 
expected to reduce skidding and side 
sway and allow for the building of a much 
lower body by eliminating the need of 
rear axle housing. The new car will be 
driven by an eight-cylinder motor that 
will develop 300-horsepower. 



The Latest — A Folding Outboard Motor Boat 



A COLLAPSIBLE rowboat, lighter and 
more portable than a canoe, has 
been introduced in England. Weighing a 
bare thirty pounds, it can be folded so 
easily and compactly that almost any 
adult can lift it single-handed and pack 
it away in one side of a garage. It is 
especially useful for campers and duck 
hunters, and its light, strong hull of 
mahogany is especially suited to the 
installation of an outboard motor. 

The new dinghy is ten feet long and 
two and one half feet wide when folded 
flat. It is built of three-ply 
mahogany throughout. When 
collapsed the sides and stern 
fold down flat and when open 
they are kept rigid by 
the pressure of the 
seats fitting against 
them. The boat, it 
is claimed, may be 
opened or folded with 
a single movement. 
When opened it is 
nine feet seven inches 
long by three feet 
average beam. The 
price of the outfit, 
including a small 
motor, is twenty-five 
guineas, equivalent to 
|l30 in the United 
States. 




How the collapsible boat is folded for portage. Only ten feet 
weighing but thirty pounds without motor, it can be carried by 



long and 
a woman. 
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Speed and Common Sense 

RESTRICTIVE law, the popular .Vmerican panacea for 
almost any trouble, turns out to be bad medicine with 
which to cure the automobile speed problem. Neither 
• the motorist nor the pedestrian is benefited by arbi- 
trary and frequently ridiculous limitations on speed. 

Speed is only one factor in a complicated problem. Equally 
important is the question of passing the car ahead. The type of 
road, the congestion of traffic, the possibility of chicken- 
headed pedestrians running in front of the car, must also be 
considered. 

A bill recently introduced in the Houses of Parliament will, 
if passed, abolish throughout England all speed laws applying 
to private automobiles and will, instead, impose severe penalties 
for reckless driving. Speed laws already have been eliminated 
in some States in this country. 

Common sense is, at last, being applied to the auto speed 
problem. The plan proposed by this magazine on another 
page, we believe, forecasts the ultimate solution. 

Wanted — An Automatic Linguist 

IN THE days of the silent drama, .■\merican-made motion 
pictures were so popular in foreign countries that the local 
product went begging. Now comes the talkie. Foreign film 
producers are gleefully preparing to make bigger and better 
talkies in their own languages, and now it is the American film 
that goes begging. Yankee talkies are all Greek to a French- 
man, an Italian, a German, or a Spaniard, and even in English- 
speaking foreign countries the American accent, if butchered 
by low grade reproducing apparatus, is almost meaningless. 

What's to be done about it? Since no two languages have the 
same lip motion when expressing the same thought, there seems 
to be no possible way by which different languages can be re- 
corded on the same film. Taking and recording a picture in 
each language is out of the question because of the labor and 
expense involved. 

Who can solve this scientific problem and save our export 
film business? 

Science at the South Pole 

THE flight over the South Pole by Commander Richard E. 
Byrd and his companions is more than an exhibition of 
daring. It is the triumph of thirty years of inventive genius. 



The plane they flew, the aerial camera which recorded the 
character of the wastes below, the instrument which led them 
to their destination, and the radio which flashed the storj' of 
their triumph with the speed of light to a waiting world are all 
products of recent years. Peary's arrival at the North Pole 
was followed by five months of silence while he was making his 
way tD civilization and a telegraph line. In Commander Byrd's 
expedition, even before the plane landed at the Antarctic base, 
American newspapers were streaming from the presses an- 
nouncing the success of the flight. 

An estimate of the scientific value of this aerial dash over 
the high south polar plateau awaits study of the photographic 
film and other records of the trip. Immediately apparent, 
however, is its value as a spectacular demonstration of the 
advances of science since the turn of the century. 

Shunning the Roof Tops 

ELSEWHERE in this issue Assen Jordanoff, war bird, air 
mail pilot, and aviation instructor of sixteen years' flying 
experience explains why he refuses, under any circumstance, to 
risk the peril of flying over a crowded city. Over the country- 
side he will tail-spin, loop, or perform any other circus stunt 
without a qualm; but at risking a crash on city streets or roof 
tops he draw-s the line. That his fears are justified was tragi- 
cally demonstrated in the recent crash and death of an experi- 
enced pilot on a building at Columbus Circle in the heart of 
New York City. 

On another page of this issue is pictured a scale model of a 
$10,500,000 air terminal building with a roof-top landing field 
nearly 1,000 feet long, projected for the city of Los Angeles, 
California. Presumably airplanes will be required to dip close 
over the city to land. 

These circumstances do not jibe. If one of the world's most 
experienced pilots finds over-city flying more hazardous than 
the tightest tail spin, how can cities safely operate roof-top air- 
ports? 

Here is a dilemma that requires a definite answer before Los 
Angeles or any other city attempts to hurry aviation. 

Running Away from a Bullet 

SOME years ago W^alter Johnson, probably the fastest 
pitcher baseball has ever seen, consented to a chrono- 
graphic test of his speed. He pitched a baseball that whistled 
over the testing range at a velocity of 130 feet a second. 

To the observers, the ball seemed to travel at tremendous 
speed, but if A. H. Orlebar, British flying acc, who recently 
established a new airplane speed record, had been traveling by 
in his airplane at the same instant, he would have outdistanced 
that speeding baseball literally as though it were standing still. 
Orlebar has streaked through the air at the rate of about 540 
feet a second! 

If someone had fired a .45 automatic pistol at Orlebar's 
back as he whizzed by, the bullet would have hit him with a 
velocity considerably less than 260 feet a second — probabjy 
insufficient to penetrate his heavy leather jacket. 

And if the pistol shooter had happened to be a bit slow on the 
trigger, giving Orlebar a start of only a hundred yards, the 
bullet never would have caught up to him at all! 

They Are Saying — 

No 'SCIENTIFIC bad boy' ever wiU be able to blow up 
the world by releasing atomic energy."— Dr. Robert A. 
Millikan, President, California Institute of Technology. 

"'Daily dozen' exercises foster a dislike for physical activity 
in the minds of children." — Dr. J. F. Williams, Professor of 
Physical Education, Columbia University. 

"In twenty or thirty years, a 100-story building in New 
York City will be looked upon as antiquated and its removal 
will be required." — Harvey Wiley Corbett, New York archi- 
tect and designer of skyscrapers. 

"The man of today who lives a year is living the equivalent 
of five years in activity, travel, and association as compared to 
the man of a century ago." — Attorney General Fred H. Davis, 
of Florida. 

"The majority of divorces could be avoided if lovers, before 
marrying, took the trouble to study the psychology of them- 
selves and their future partners." — Dr. John F. W. Meagher, 
Brooklyn, N. Y., neurologist. 
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New Help for the 
Hard of Hearing 

The author of this article is Professor 
of Otology in Cornell University Medical 
School. He tells how science may rescue 
millions from the borderland of deafness. 



0. 



A business executive usinK 
an audiophone. one of the 
newest aids for the deafened. 



By GEORGE B. McAULIFFE, M. D. 



F THE hundred million and 
more persons in this country yearly sub- 
jected to the general noise of life, one out 
of every six has defective hearing. The 
fact is so startling as to merit restate- 
ment. Although there are only 55,000 
deaf mutes in the United States, more 
than twenty million men, women, and 
children sufler from deafness in some de- 
gree. Of this great number, many thou- 
sands may be quite unaware of their 
affliction. In a family of mother, father, 
and four children it is more than likely 
that at least one is handicapped by hear- 
ing things vaguely. Most important of 
all, some three million school children are 
daily straining to hear what is going on 
in the classroom, and are blighted in 
their attempts by various hearing de- 
fects. These are some of the revelations 
of a recent study of Government statis- 
tics, extensive tests by public schools and 
clinics, and the reports of social workers 
and countless ear specialists. 

Can anything be done to help the mil- 
lions stranded on the borderland between 
good hearing and deafness? I say "bor- 
derland" because the great majority of 
the deafened reside just there, hearing 
what everyone else hears, but exerting 
tremendous effort to make sense out of it. 
Few people know that even for the ex- 
tremely deaf the hurly-burly of noise is 
not totally cut off, but reaches them as a 
confused murmur from which pleasure 
and value are stripped away because of 
their inability to distinguish the 
jumbled sounds that batter their 
ears. The blind are pitied, but 
their loss of vital touch with the 
outer world is in many ways far 
less tragic mentally than that of 
the deaf. The blind at least are 
exempt from the ugliness of ap- 
pearances, and may build up, 
within, a world of imagery fairer 
than the one without. But the 
totally deaf may see, and are 
denied the means by which to 
interpret in conversation the 
thing seen. 



THE crux of the problem lies 
here: Seventy-four percent 
of the deafness existing today 
could have been cured if it had 
been caught during childhood. 
Most deafness is acquired, and 
like many other acquired things 
it can often be cast off. Ac- 



quired deafness is generally the result of 
ear neglect. It may follow one of that 
dread trio of childhood diseases — scarlet 
fever, measles, and meningitis. Other dis- 
eases that may lead to it are diphtheria, 
influenza, whooping cough, syphilis, and 
lung tuberculosis. The presence of in- 
flamed adenoids may engender a catarrh 
of the ear resulting in deafness. Ear dis- 
orders have other causes than these, how- 
ever, and that leads to a consideration of 
the varieties of deafness and how radically 
they differ. 

EAR troubles vary according to the 
part of the ear affected. The two 
principal types are"middle ear" deafness 
and "nerve" deafness. In the middle ear 
is the delicate mechanism of hearing. The 
outer ear acts merely as a sort of mega- 
phone to collect the sounds which vibrate 
through space and to throw them toward 
the eardrum, besides protecting the drum 
membrane from irritants and changes of 
temperature by means of its hairs, wax, 
and length. Neatly tucked away within 
the middle ear are three tiny bones, called 
ossicles, one shaped like a hammer, an- 
other like an anvil, and a third like a 
stirrup. These are so locked together as to 
form a lever system like one of the type 
levers of a typewriter. The handle of the 
little hammer bone, lying in the eardrum, 
receives its vibrations, which are trans- 
mitted by the lever action to the stirrup 
bone; this in turn plays against a mem- 




Tnting the hearing of school children with an audiometer. Equipped with 
headphones, it produces a scale of musical notes of decreasing intensity. 



brane over an "oval window" that con- 
nects with the inner ear. 

The impulse of sound moves the handle 
of the hammer about one thirtieth of an 
inch. This movement becomes in the 
anvil about one one hundred and eightieth 
of an inch and by the time it reaches the 
stirrup has become one three hundred and 
twentieth of an inch — a movement equal 
to about the length of a microscopic blood 
cell. By this leverage system the thrust of 
the sound impulse has been increased 
thirty times. The minuteness and deli- 
cacy of the mechanism may be appre- 
ciated from the fact that the hammer 
weighs only one third of a grain, or about 
one thirteen hundredth of an ounce, and 
that the stirrup has a play of one one 
hundredth of an inch in the oval window. 

IN THE inner ear are lodged the end 
fibers of the nerve which carries sound 
impulses to the brain. The inner ear is a 
small bony box which incloses two parts 
more intricate than the labyrinth of 
mythology. One part is composed of 
three semicircular bony tubes, each one 
at right angles to the others; the other 
part looks like a snail's shell. These are 
connected by a vestibule. The cavity of 
the snail's shell is divided by a membrane 
whose 24,000 fibers are thought to ana- 
lyze sound received by the terminals of 
the cochlea or hearing nerve. The 
pretzel-like scheme of winding canals 
(which, incidentally, is responsible for the 
sense of balance) and the 
snail spiral contain a wa- 
tery fluid that acts as a 
medium for the vibrations 
which buzz the nerve of 
hearing and also give warn- 
ing of a change of balance. 

When the middle ear be- 
comes inflamed from infec- 
tion carried up the eu- 
stachian tube — the air tube 
which connects the ear with 
the throat — a serum is dis- 
charged in the cavity of the 
middle ear and mastoid. 
This may pass out through 
the eustachian tube or may 
collect in sufficient amount 
to cause earache and break 
through the drum mem- 
brane, or it may form bands 
or adhesions and hamper 
the delicate movements of 
the drum or ossicles. If the 
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**Talkic8" cnjuyeil by the hard oi 
hearing,' using theater phones. 

inflammation is severe, pus will form, 
break through the membrane, and result 
in a discharging ear, eventually destroy- 
ing one or more of the ossicles. 

The inflammation may pass on into 
the mastoid bone, be pent up there, and 
destroy the cells, resulting in that much 
feared disease — mastoiditis. It may even 
continue upward to the brain, or back- 
ward to the great vein of the brain — the 
lateral sinus — and thus give rise to infec- 
tion of the blood stream or the neighbor- 
ing brain tissue. Not only the diseases 
already mentioned, but colds and like ail- 
ments that allow entrance of infected 
matter up the eustachian tube may also 
give rise to these ear troubles. It is for 
this reason that I have suggested that 
babies be taught to sleep on their stom- 
achs, since the position of lying on the 
back permits almost a direct flow from 
the nose and throat to the middle ear. 
Likewise persons with inflammation of 
the ear should rest with the head high. 
Adults having middle ear deafness should 
not work under conditions where nose or 
throat is liable to infection. 

IT IS easy to imagine, then, the probable 
state of the ear if conditions following 
infections are allowed to go scot free. 
Hence the importance of undergoing a 
systematic examination of 
the ear and hearing acute- 
ness, and care following any 
one of the diseases which may 
cause car trouble; above all, 
the pursuit of proper treat- 
ment in case trouble arises. 
And so I come to the con- 
clusion that the problem lies 
with the care of the child, for 
after childhood the evil effects 
of an ear infection are usu- 
ally too deeply rooted to 
warrant a return to normal 
hearing. 

The other cardinal type of 
deafness is "nerve" deafness. 
This is a more subtle type, 
and harder to define. In some 
instances there may have 
been inflammation of the 
nerve of hearing itself in the 
brain. Or there may have 
been an inflammation of the 
labyrinth to which the nerve 
is attached, so that impulses 
never reach the nerve centers. 



Scarlet fever, measles, 
influenza, or whooping 
cough again may 
lead to such an inflam- 
mation. Or perhaps the 
patient may have suf- 
fered from childhood a 
lack of development of 
brain centers or a dis- 
ordered nervous sys- 
tem which prevents 
the adequate working of 
the eaj mechanism as a 
whole. For such cases 
treatment is given 
to the mind alone, 
and is a matter of in- 
finite care and insight. 

Recently there has 
been much publicity 
about remarkable 
cures resulting from 
airplane rides. What 
actually has been cured in these cases is 
not a real deafness, but a form of "shell 
shock" peculiar to certain hysterical 
children. A sudden dip in an airplane mav 
all at once release the "complex" which 
is binding the child's mentality. It is 
always wise, however, to consult a quali- 
fied specialist before expecting benefits 
from such experiments. In the presence 
of disease of the ear. this method of treat- 
ment is futile. 

Right here I want to make clear one or 
two points about "deaf" people that 
everyone should know. Years ago all 
persons with impaired hearing were called 
deaf. Those who had been born without 
hearing, and consequently did not know 
how to talk, were called "deaf and 
dumb." Today scientists realize that 
there is a world of difference between 
being born deaf and growing hard of hear- 
ing in later years. The former are now 
known as "the deaf" and, the latter as 
"the deafened" or the "hard of hearing," 
according to the degree of impairment. 
A person who is only hard of hearing will 
resent being called deaf just as much as 
anyone who wears glasses would resent 
being called blind. Of all the really deaf 
people about one third have been afflicted 
since birth. Of this group thirteen per- 
cent were children of cousins who mar- 



IN AN early issue: An 
article telling of the 
new discoveries about 
sleep — what it is, how 
to woo it, and how to 
get the most out of it. 




HenntiK aids, including electric aniplifier3 and membranes to replace ear- 



drums, demonstrated at the New York League for the Hard of Hearing, Inc. 



ried in spite of constant warnings. jMore 
than forty percent of those deaf from 
birth inherited their malady, but for 
nearly half the cases no cause can be 
found other than Nature's whim. 

BUT some one may ask, "How can any- 
one, especially a child, know whether 
his hearing is faulty?" For parents, there 
are many danger signals for the detection 
of bad hearing in children. Inattention, 
dubious articulation, a weary or ex- 
hausted expression before the day is half 
over are all suggestive. Once taken to an 
ear specialist or a clinic, the child may 
be examined in various ways. The 
"audiometer" is the modern instrument 
for testing hearing. Resembling a minia- 
ture radio set, the instrument produces a 
scale of eight notes, each of which can be 
decreased in volume until the listener no 
longer hears any sound. This latter point 
indicates the patient's "threshold of 
audibility," which varies widely with 
good and bad hearing. 

Of greater import is the testing of 
children in schools. In many cities the 
public health authorities are installing 
apparatus for this purpose. Considering 
that an audiometer with eight receivers 
costs little more than $200, there is no 
reason why every public school should 
not be equipped with one, as it can test 
dozens of children a day. Many schools 
are now "ear-testing" large groups of 
children by phonograph records. A 
record providing a series of numbers read 
with diminishing intensity is relayed to 
several children at once through a group 
of receivers. The children check on paper 
the numbers they are able to hear. .'Vl- 
though not as accurate as the audiometer, 
this method of testing en- 
ables the examiner to catch 
evidence of impaired hearing, 
so that if necessary the more 
technical test can follow. 

PREVENTION of deaf- 
ness among children as- 
sumes a new importance in 
the face of the economic prob- 
lem which the modern world 
presents to deafened adults. 
Ten years from now three 
million "hard of hearing" 
school children will be seek- 
ing a means of livelihood. 
Grantedthatthehandicapped 
deafwillhavereceivedinstruc- 
tion in lip reading and have 
been guided into vocations 
suited to their handicap, 
will it be possible to absorb 
them aU into occupational 
life? In many ways the 
modern world, with its ac- 
cent on efficiency and speed, 
is cruel {Continued on jage HI) 
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Modernizing the Old Radio Set 



Most Any Out-of-Date Receiver ^ 
Can Re Improved in Volume and 
Tone Quality by a New Speaker 
and Audio Amplifier Equipment 

By ALFRED P. LANE 



WHAT shall I do about the old 
radio set? 
That question has almost as 
many answers as there are 
types of out-of-date receivers. To find 
the correct one in any particular case, a 
number of factors must be considered. 
First is the age and present condition of 
the receiving equipment. Next comes the 
kind of service the outfit has been giving 
—stations received, tone quality, troubles 
experienced, and so on. And after that 
the cost of any proposed changes. In 
the end the cost is the controlling factor. 
If expense need not be considered, the 
answer is simple. Throw the old set in 
the scrap pile and buy the finest modern 
outfit obtainable. Not everyone, how- 
ever, can solve the problem so easily. 

There probably are thousands of re- 
ceivers in use that were bought in the 
early days of radio broadcasting and 
still look and work as well as they did 
when new. Among these are many bat- 
tery sets fitted with 201A tubes through- 
out and some form of horn or early cone 
type speaker. What to do with such an 
outfit depends on what the owner wants 
in the way of reception that he cannot 
get with his present equipment. If he 
wants more distance and greater selec- 
tivity in addition to more volume with 
better tone quality, the case is almost 
hopeless. The necessary improvements 
on the old set would practically require 
building it all over again. The best 
solution is to be satisfied with the present 
equipment until a new electric set can be 
purchased. 

OF COURSE, it is simple enough to 
change the wiring so that a power 
tube, type 171.^, can be used in the last 
audio stage. This will improve the tone 
quality and volume handling ability. 
However, the type 171 A tube will increase 
the current drawn from the B battery, 
making the set more expensive to 
operate. Adding the power tube will not 
be an improvement unless the loud- 
speaker equipment also is brought up 
to date. Many of the old horn type 
speakers give such poor tone quality 
that it is not worth while to use them 
with a power tube. 

A large group of receivers that still 
give good results are battery operated 
but fitted with power tubes. Here, too, 
the advisability of attempting to im- 
prove the distance getting ability and 
selectivity is questionable. To do so re- 
quires practically complete rebuilding. 



The first all- 
electric sets form 
another large 
group. Some of 
these are reason- 
ably good; others 
are not, either be- 
cause of poor de- 
sign or some freak 
system of opera- 
tion. Rebuilding 
such sets to give 
them better dis- 
tance getting abili 
ty and more selec- 
tivity is, as with 
old battery sets, 

an almost impossible accomplishment. 

By far the largest group of sets now in 
use are the full-electric outfits that were 
built subsequent to the first experimental 
electric sets. In most cases these sets do 
not compare with the latest models for dis- 
tance, selectivity, tone quality, or volume. 

ASIDE from the use of a good external 
. wave trap circuit there is no effec- 
tive way to improve the selectivity of 
any old set without virtually rebuilding 
it. The tubes now available, such as the 
A. C. type screen grid tube, are capable 
of far more sensitive operation than 
earlier types of tubes, but it is not prac- 
tical to use these new tubes in any old 
set. The advantages of the tube are not 
obtained unless the entire circuit is 
designed to take advantage of their 
possibilities. 

If, however, the owner of an out-of- 
date receiver is satisfied with the dis- 
tance and selectivity features of his 
receiver, no matter what its age, there 
are many ways by which the tone quality 
and volume handling ability can be 
improved and even made equal to the 
capabilities of any modern receiver. As 
already mentioned, a power tube can be 
fitted in the last stage if the set hasn't 
one, and rebuilding the entire audio 
amplifier circuit is in many cases rela- 
tively easy. New and better transformers 
can be fitted and even a push-pull circuit 
instaUed (P. S. M., Nov. '29, p. 71). 

It also is possible and extremely prac- 
tical to build or buy a complete new 
audio amplifier unit which can be con- 
nected to the detector tube in the set in 
place of the audio amplifier circuit 
already installed. The question of 
whether to do this rather than to wait 
and purchase a complete new outfit 
depends largely upon the quality of the 




A modern power amplifier system added in a cabinet beneath an old-type 
battery set. The new unit is connected to the detector tube in the receiver. 



set in question. If, for instance, it was 
originally a cheap set in a cheap cabinet 
the improvement is not worth while. 
But if the old receiver was in its day a 
fine outfit in a well built console or other 
type cabinet, the net result of fitting a 
new audio amplifier system and a new 
loudspeaker will be to give the owner 
equipment that for tone and volume on 
the local and semidistant stations will 
equal or surpass any modern set. The 
expense will be less than the purchase 
price of a modern set capable of the same 
tone quality and volume. 

The most satisfactory results for the 
money spent will be obtained from an 
amplifier circuit that includes a push-pull 
stage using the 245 tubes. An amplifier 
to handle 171 A tubes will be less expen- 
sive but far less powerful, while one using 
the 250 tubes will be more powerful than 
necessary and the cost nearly double. 

TONE quality and volume depend 
both on the audio amplifier circuit 
and on the loudspeaker. It is, therefore, 
poor economy to add a new audio ampli- 
fying system without also adding a new 
loudspeaker, and this should preferably 
be of the modern, dynamic cone type. 

Kits of parts or completely wired 
amplifiers can be obtained with or with- 
out the necessary circuit to supply B 
voltage to the set. If the receiver is of 
the battery operated type, obviously it 
is an advantage to obtain the B supply 
from the power amplifier circuit and 
thus eliminate the use of B batteries. 

A new power amplifier usually can be 
substituted in an old set merely by 
cutting away the two leads to the pri- 
mary circuit of the first audio transformer 
in the set and connecting them instead 
to the input terminals of the power 
amplifier unit. 
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Spotting Dynamic Speaker Ills 

Where to Look for Troubles That Cause Queer Noises 
or Fading Volume-^ How to Test Electric Sets for Hum 



IN MANY ways the dynamic 
cone speaker is an extremely 
rugged mechanism. The field 
magnetism, since it is pro- 
duced by the flow of an electric cur- 
rent, never weakens so long as the 
current flow is maintained. 

The dynamic speaker has defi- 
nitely improved tone quality. But 
its wide frequency range of tone 
coupled with the method of con- 
struction sometimes accentuate 
faults that would be unimportant 
in a less efficient unit. On the very 
low notes, for instance, it may ac- 
tually have a motion of as much as 
a quarter of an inch — many times 
the possible motion of even the 
best magnetic speaker. This im- 
poses a severe strain on the dia- 
phragm and on the mechanism 
holding it in place. 

The illustration on this page 
shows where trouble can occur and 
where to look if ever the speaker begins 
to produce queer, rattling noises or 
scraping sounds, or the volume falls off 
appreciably. 

When the dynamic speaker is not in 
use the diaphragm is under no strain. 
The front edge is maintained in a central 
position by a thin, soft leather ring, the 
outer edge of which is clamped or other- 
wise fastened to the metal frame, the 
inner edge being cemented to the paper 
cone. 

The cement is not infallible. When 
subjected to a severe strain, such as a 
crash of static, it may break loose at 
some point. If this occurs on the edge 
of the paper diaphragm the loose edge 
of the paper will vibrate against the 
leather and produce a rattling sound that 
usually will be most pronounced on one 
particular tone frequency. 

The leather itself may become loose at 
its outer edge and produce a similar but 
less evident noise. 

Many dynamic cones are made from a 
single piece of paper with one cemented 
seam running from the apex to the edge 
of the cone. Occasionally this seam gives 
trouble. The cement gives way at some 
point and the loose edges of the paper 
rattle together. 

Looseness also may develop in the cone 
support arms. 

Muffled and distorted music and 
speech, if it is not due to some defect in 
the set itself, often is caused by the ring 
at the apex of the cone rubbing on the 
pole piece. The clearance at this point 
is very small, in some cases not over five 
tbousandths of an inch. Testing for this 
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If the speaker begins to make strange noises or falls off 
in volume, the trouble may be at one of these points. 



trouble is easy. Take a piece of writing 
paper and see if it can be slipped in the 
crack between the pole piece and the 
center ring of the cone. If so move it all 
the way around the circle without binding 
at any point. If it can be so moved the 



A B C's of Radio 

To DETERMINE the cost of 
current to operate an elec- 
tric set, first shut off ev- 
ery house light. Then, watch- 
ing the electric meter, turn on 
the radio set an<] count the 
number of turns the disk in 
the meter makes in one min- 
ute. 

Shut off the set and, by 
experiment, find the number 
of lamps which must l>e turned 
on at once to make the meter 
disk ri>tatc at the same rate. 
Divide the figure 1,000 by the 
total M'attage of tliese lamps, 
then divide the resulting figure 
into the cost of current per 
kilovtatt hour. The result will 
be the cost of operating the 
radio receiving outfit in cents 
per hour. 

For example, assume that 
the current costs ten cents per 
kilowatt hour and that a 
fifty-watt light bulb equals 
the radio set. Fifty goes into 
1,000 twenty times. Dividing 
ten cents by twenty gives one 
half cent an hour as the cost 
of operating the set. 



cone is not in trouble at this point. 

Extremely weak reproduction 
on A. C. type dynamic units may 
be due to an exhausted rectifier 
unit. 

A burned-out voice coil or field 
winding would put the speaker out 
of commission at once, but such 
troubles are so rare that they need 
not be considered. 



Reviving B Batteries 

.A.NY B batteries produce 
grating and scratching noises 
some time before they are actually 
exhausted. Such noises can be 
eliminated and the useful life of the 
battery extended by connecting 
across the block a two-microfarad 
filter condenser of the type ordi- 
narily sold for use in building a B 
eliminator and power amplifier 
circuit. If two condensers are 
available connect one across the entire 
B voltage and the other across the detec- 
tor B voltage. 

Testing for Hum 

THE critical point in any full electric 
receiver — the point where hum is 
most likely to be produced — is the de- 
tector circuit. Consequently whenever 
an A. C. receiver begins to develop a 
steady hum the detector tube should be 
investigated. In many types of circuits, 
when the set is first turned on, a hum 
immediately develops and then dies out 
as the detector tube heats to operating 
temperature. .'\s the tube becomes older 
the time required for it to reach operat- 
ing temperature becomes longer and 
longer, and in many cases the hum does 
not die out. It is a good idea, therefore, 
to have a good, new spare detector tube 
on hand. Then when the set develops a 
hum, substituting the spare tube will 
give a definite indication as to whether 
the detector tube is to blame. If the 
hum continues with the spare detector 
tube in place some other part of the cir- 
cuit is at fault. 

In any electric set the hum is not 
always of the same intensity. Some 
nights it seems to be worse than others. 
This variation frequently is caused by 
changes in the line voltage or in line 
operating conditions. 

The hum is much less when the phon- 
ograph pick-up is used. This is because 
the pick-up does not produce hum, and 
when it is cut into the circuit detector 
tube hum is eliminated. 
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How Receivers Draw 
B Voltage Supplies 
from Light Sockets 

By 

JOHN CARR 

ALL radio receivers, however desig- 
nated, actually operate on di- 

/ m rect current. Though alternat- 
/ % ing current flows into a modern 
electric set from the light sock- 
et, direct current still docs the work in 
the radio receiving circuits just as it did 
in the days before light socket operation 
was possible. Even the alternating cur- 
rent tubes use alternating current only in 
the heater circuit. Direct current is abso- 
lutely necessary in the plate circuit. 

Packed away in some corner of every 
electric receiver is a group of parts in a 
circuit whose function is to convert the 
pulsating alternating current into direct 
current. Alternating electric light cur- 
rent flows through one part of this circuit 
and direct current is drawn from it. 

Radio broadcast signals received by 
way of the antenna are essentially alter- 
nating or pulsating in character. To am- 
plify and transform these signals they 
must be impressed on the direct current 
flowing in various parts of the circuit. If 
raw alternating current were flowing in 
the plate circuits of the various tubes, the 
radio signals impressed on them would 
result in a hopeless jumble and a roaring 
sound from the loudspeaker. Trying to 
impress radio signals on a current already 
broken up into the oscillations of raw 
alternating current is like attempting to 
write legibly on corrugated paper. 

There is no metallic connection be- 
tween the wire leading to the electric light 
socket and the other circuits in the re- 
ceiver. In fact, the electric light current 
flows only through one coil in the power 
transformer. The currents that actually 
operate the receiver are all magnetically 
induced in the power transformer. 

THE power transformer, in most elec- 
tric sets, has a primary winding and 
four separate secondary windings. Elec- 
tric light current flows through the pri- 
mary winding and alternating voltages 
are produced in the four secondary wind- 
ings. One of these gives five volts and is 
applied to the filament of the rectifier 
tube. The high tension winding has so 
many turns of fine wire that it develops 
upwards of 600 volts, or more than 300 
volts on each side of the center tap. The 
remaining two secondary windings are 
either two and one half volts apiece, if the 
set uses 224, 227, and 245 tubes; or two 
and one half volts and five volts respec- 
tively if the set uses 171 A tubes in the 
last or power stage. 

The rectifier tube has a filament and 
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ArrBngement of choke coils and high capacity condensers in a typical filter circuit. Pulsating current 
from the power transformer is converted by this circuit into pure direct current for the receiver. 



two plates. The ends of the high tension 
winding are connected to the two plates, 
and the center tap on the five-volt wind- 
ing that heats the rectifier filament be- 
comes the positive terminal of the recti- 
fier output circuit. The center tap on 
the high tension winding is the negative 
terminal. The output is direct current in 
pulsating form. This pulsating current is 
fed through the filter circuit, the compo- 
nent parts of which determine the quality 
of pure direct current which will be sent 
through the circuits of the receiver. The 
filter circuit is made up of iron core choke 
coils and high capacity condensers ar- 
ranged as shown in the diagram. 

IN THE usual circuit where three con- 
densers and two choke coils are used, 
the first condenser largely determines the 
voltage which will be produced. If the 
capacity of the condenser is increased the 
output voltage is increased. The con- 
denser connected between the two chokes 
has the greatest effect in the filtering ac- 
tion, so that increasing this condenser pro- 
duces smoother direct current and less 
hum. The third condenser also has some 
influence on the smoothness of the direct 
current, but its chief function is to form 
a reservoir from which the power tubes 
may draw instantaneously heavy supplies 
of current to form the oscillations that 
make up the radio-frequency and voice- 
frequency impulses. 

One secret of the great power of the 
modern electric set, as compared with 
older battery types, is in the rectifier cir- 
cuit. A power transformer can be con- 
structed to develop any desired output 
voltage. Starting with 110 volts from the 
electric light line, it is possible to develop 
the high voltages necessary to operate 
modern power tubes at fuU rated capac- 
ity. To operate such tubes from dry cell 
B batteries would require at least six 
heavy duty forty-five-volt blocks, and 
their life would be measured in weeks. 

The output of the filter circuit is high 
voltage direct current practically free from 
pulsation, and this high voltage is applied 
directly to the plates of the power tube. 
Other tubes in the receiver, however, re- 



quire lower voltage direct current, and 
these lower voltages are obtained by taps 
on a resistance connected between the 
high voltage lead and the minus B lead. 
Each one of these taps must be by-passed 
with a fi.xed condenser to form a reservoir 
from which the tubes operating at lower 
voltages may draw their supply. 

There are no moving parts in the en- 
tire circuit and there is, consequently, no 
wear mechanically. If properly con- 
structed, the power transformer should 
last a lifetime, and that applies also to 
the filter chokes. Modern receivers of the 
better grades are fitted with condensers 
which should have an operating life of at 
least ten years, figuring that the set is in 
use three hours a day during that time. 

The rectifier tube, the type 280 which 
is most commonly used at present, has 
a normal operating life of 1,000 hours — 
the same as the radio tubes in the set. 

Even in the most perfectly constructed 
rectifier and filter circuits trouble may 
occur. After the receiver has been in use 
for many months a falling off in volume 
may be noticed, together with some dis- 
tortion. The trouble may be due to tubes 
in the radio receiving circuit, or to an ex- 
hausted rectifier tube. The remedy, of 
course, is to put in a new tube. 

ANY sudden and severe increase in the 
, hum from the loudspeaker may be 
due to an exhausted tube in the radio re- 
ceiving circuit, or to a short-circuited 
choke coil. This is a rare occurrence. If 
by chance the lead wire to one of the 
filter condensers becomes disconnected 
there also will be a severe increase in hum. 

The rectifier and filter circuits of all 
modern receivers do not exactly corre- 
spond with the diagram on this page. 
Some large and powerful sets, for in- 
stance, use two rectifier tubes of the half- 
wave variety instead of a single full-wave 
rectifier tube, and in other sets one of the 
filter condensers and one of the filter 
chokes is dispensed with. This often is 
the case in receivers designed to use 
power detection with only one audio am- 
plifier stage. The filter requirements of 
such a circuit are less rigid. 
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A Revolution in House Plumbing 



Improvements that give the 
simple suburban bungalow 
in America a more complete 
system of sanitation than 
is found in many an Old 
World palace or mansion. 



By 

ROGER B. WHITMAN 

PLUMBING, first used because it 
saved the labor of carrying water 
in buckets, has developed into a 
national household safeguard of 
health, as well as an indispensable house- 
hold convenience. Some dwellings now 
are equipped with a bathroom for every 
bedroom and one or two more for general 
use, while in virtually every modern home 
are kitchen and laundry fixtures designed 
for labor-saving and water supply and 
waste outlets placed where they wiU be 
most serviceable. Fixtures and other 
exposed parts of a plumbing system have 
been given beauty as well as utility, 
fixtures now being available in color. 

The old type bathtub, the bane of 
existence for a housewife because of the 
difficulty of cleaning beneath and behind 
it, has been replaced by the built-in tub 
that becomes part of the walls and floor. 
Sometimes it is set in a recess with but 
one side exposed. Bathrooms thus can 
be made extremely small without im- 
pairing their usefulness, which answers 
the present-day need for compactness, 
offsetting the high costs of labor and 
material. It is possible to have a complete 
bathroom in a space five feet square. 
Advantage of this is being taken in altera- 
tion work. The end of a hall or the 
corner of a room can be walled off, two 
closets thrown together, and odd spaces 
cleverly utilized. A closet two by six feet 
in size will hold a shower stall and toilet, 
a wash basin being hung on the other side 
of one of the walls. With such ar- 
rangements possible, there no longer 
need be a shortage of bathrooms. 

The first need for a plumMng 
system is a water supply under 
sufficient pressure to drive it 
through the pipes and out of open 
faucets. When there is a commun- 
ity water system, the source is usu- 
ally a high reservoir with gravity 
pressure. For isolated houses the 
tank may be in the attic or on a 
tower or hill, but a better plan is to 
use compressed air. For this there 
is available a tight metal tank with 
two openings at the bottom, one 
connected to a pump and the other 
to a pipe leading to the faucets. The 
air within the tank is compressed as 
the water is forced in, thus supply- 
ing continuous pressure. Another 
plan is to connect the supply pipes 
directly to a pump. 




run elsewhere in the house. To 
avoid this the supply pipe 
should be large enough to sup- 
ply several outlets at once. 
Under moderate pressure, from 
forty to seventy pounds, the 
pipe connecting a bath, kitchen 
sink, or laundry tub to the .sup- 
ply pipe should be three 
fourths inch, while one half 
inch will be right for a lavatory, 
toilet, or shower. The size of a 
supply pipe will depend on the 
number of faucets and other 
outlets that it feeds. Since the 
pipe connecting the house with 
the street main must supply 
not only the fixtures, but often 
water for such other needs as 
sprinkling the garden or wash- 

CouTlay F. P. Piatt 
A Bro,t Architects 



The colorful modern bath- 
room conserves space. Note 
how the bathtub is re- 
cessed into wall at rear. 



Being under pres- 
sure, the supply pipes 
of a plumbing system 
must be strong 
enough to resist it. 
Moreover, they must 
not be affected by the 
water that Hows 
through them, for 
rusting will lead to 
leaks and to clogging 
of the pipes. With 
pure water, pipes 
made of galvanized iron or steel will 
give long service. In most cases, how- 
ever, impurities have such an injurious 
effect on iron pipes that brass is in in- 
creasing demand. 

Plumbing systems sometimes are so 
poorly installed or so clogged that when 
water is drawn from one faucet it will not 





Soft copper tubing which can be readily bent around 
comers is the latest thing in water supply piping. 



Machines do all the washing in the modem basement Uundry. Only two 
tubs are necessaiy. At the left is an electrically heated water tank. 

ing the car, it must be of ample size. It 
must be flexible, for stiff pipes and con- 
nections may break from the heaving of 
the ground as it freezes or thaws, or from 
the vibrations of heavy street traffic. 
Lead pipe usually is used for this pur- 
pose, although it is being displaced in 
some instances by pipes of soft copper. 

An improved method of piping that 
eliminates most of present tedious 
processes of cutting, threading, and fitting 
greatly simplifies the laying of the water 
lines. The pipe used is copper, and in- 
stead of being in stiff, short lengths is in 
sixty-foot coils. Connections are made 
with compression couplings like those 
used on an automobile gasoline line; the 
squarely cut end of the tubing is funneled 
with a special tool and compressed be- 
tween a nipple and a collar. 

This type of flexible tubing is in- 
stalled by drawing it through walls and 
under floors to the various outlets, for 
while it resists flattening and kinking, it is 
soft enough to bend around corners al- 
most as easily as the flexible conduit used 
in electric wiring. At each outlet the pipe 
is cut and a tee clamped on, a job that 
takes only a few minutes. This tubing is 
especially useful in replacement work and 
in modernizing, {Continued on page H3} 
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Entangled in the opened parachute, the ship 
plunges down in a flat spin for 3,700 feet 
with the helpless pilot trapped in cockpit. 

THE extraordinary photographs on 
this page were taken during a re- 
cent test of a new system of huge 
parachutes designed to support an 
airplane in the sky — an experiment from 
which the pilot of the plane, M. J. 
McKeon, of San Mateo, Calif., barely 
escap>ed with his life. 

The theory of the invention, designed 
by Charles Broadwick, of San Francisco, 
was that a pilot lost in a fog could release 
two parachutes (one strapped to the 
underside of each upper wing of the 
plane), let the plane drift downward until 
he could get his bearings, cut away the 
'chutes, and resume flight. It was as- 
sumed that the plan of twin parachutes 
would have the effect of kccjiing the plane 
in perfect balance during the descent. 

McKeon climbed 5,200 feet and re- 
leased the big 'chutes by means of wires 
leading to the cockpit, while twenty-live 
aviation experts watched from below. 
The parachute on the left wing opened 



Releasing the two wing parachutes 5, 200 feet 
up. One 'chute is opening while tlie other 
remains closed, throwing plane into a spin. 

Novel Wing 
Parachutes 
Fail Plane 



slowly, but the one on the right remained 
closed. The plane, thus unbalanced, was 
thrown into a flat spin and immediately 
wound itself in the opened parachute as 
though making a shroud for itself; and 
McKeon was trapped in the cockpit. 

The plane was dropping steadily while 
he fought desperately to escape. When it 
was only 1,500 feet from the ground he 
emerged from under the folds and crawled 
onto a wing. A sudden spin broke his 
hold and he slid down the wing, catching 




The pilot's escape. His small chute has 
opened 500 feet above the ground, and the 
plunging plane, pursuing, is dangerously near. 

frantically at a strut. The next instant he 
had thrown himself clear of the plane and 
was dropping down. The falling plane 
pursued him closely. He tugged at the ring 
of his own parachute. It did not open. 
Another 1,000 feet down— only 500 feet 
above ground — and his 'chute finally did 
open. 

Still the plane chased McKeon, threat- 
ening at any minute to cut through his 
own 'chute and dash him to destruction. 
By tugging at the shrouds of his para- 
chute he managed at last to steer it out of 
the path of the plane. Immediately after 
he touched the earth, the plane crashed 
less than 100 feet away and was badly 
wrecked. 

The entire episode was graphically re- 
corded by a plane which accompanied 
McKeon in his mile-high climb, and from 
which a photographer snapped pictures 
of the various stages of the near-tragedy 
from the moment that the treacherous 
right parachute failed to open. 




Warming up the biplane for the test in which Pilot "Mickey" McKeon The wrecked plane after the crash, showing how hopelessly the ship had 

(in circle) barely escaped with his life. The 'chutes are on the upper wings. become entangled in the big parachute, designed to support it in the air. 
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A compact electric water heater, 
small enough to fit in a pocket. Water 
circulating through perforations in 
the aluminum shell is rapidly warmed. 




Latest of bottle openers is a pencil 
with reenforced notched top that 
lifts off any standard cap. The pen- 
cil can be carried in a pocket, the 
maker says, without danger that 
the opener will tear the clothes. 



( 



A simple invention for keeping food fresh 
is an "ice shelf" consisting of a metal 
tray that rests directly on the block of ice 
in the refrigerator. Food is thoroughly 
chilled by close contact with the ice. 
As ice m^ts, the tray moves downward- 



When bacon is grilled on this new electric table 
stove, the clear drippings drain ofT to the cup 
below. Meat or fish may be cooked on the device, 
and pancakes served hot at the breakfast table. 



The tongs at the right are designed to 
handle hot esgs. vegetables, and bis- 
cuits. Squeezing the handle makes the 
tongs grip the harder. Ingeniously 
hinged joints provide desired leverage. 




Useful pads for saving table tops 
from marring by dishes are made 
from discarded auto inner tubes. 
Attractive designs can be made 
by placing a wavy-edged dish on 
a tube, marking the outline with 
a pencil, and cutting on this line. 
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These double-thickness bags keep vegetables 
fresh in iceless refrigerators. An inner porous 
bag retains the necessary moisture, to which 
the outer chemically treated bag is impervious. 





This new knife and scissors sharpener 
is screwed to a convenient comer of a 
table. A few strokes in one of ita two V- 
Bha[>ed slots puts an edge on the blade. 




"Sandwich waffles," a new idea in cookery, 
are turned out four at once by this waffle 
iron. Each waffle comes out with a length- 
wise depression in the center, to be filled 
with a "hot dog," creamed chicken, ice 
cream, a salad, or other sandwich delicacy. 





House cellars subject to occasional floods may 
be kept dry by this electric pump installed in a 
well in the lowest corner of the floor. Rising 
water lifts a float which, making an electrical 
contact, starts the pump working. A hose dis- 
charges the water through a cellar window. 



The combination of spoon and fork in these 
scissor -handled tongs provides a useful tool 
in the kitchen for lifting hot foods from the 
pot. The tongs are also handy for serving. 




An electric stove built like a vacuum bottle. 
It uses up electricity for only a few minutes; 
then the current shuts off automatically and 
cooking is continued with the retained heat. 

The baby can't pull off the tablecloth 
and wreck the dishes if the cloth is 
held by these spring clamps. They 
can be attached easily in a second. 





This wire hook vrith a long-reach handle makes it 
easy to fish hot pans from the back of the oven with- 
out burning the hands. The hook reaches around a 
bean pot, as shown, or captures an elusive potato. 
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WlTiMfersejfJower Really te 



Gus Explains How Auto Designers 
Get More Pull Out of the Engine 
Cylinders by "Continuous Levers" 



0 



^NE hundred horsepower'.' Joe 
Clark whistled to himself as 
he read the specifications of 
one of the new cars. 

Gus Wilson, veteran auto 
mechanic and Joe's partner in the opera- 
tion of the Model Garage, merely grunted. 
His mouth was too full of ham sandwich 
for articulate expression. 

"One hundred horsepower!" Joe re- 
peated. "That's a whale of a lot of power 
to be controlled by a dmky little pedal 
under the toe of your shoe. It's equal to 
fifty pairs of horses. Think of an auto 
able to pull as strong as that many 
horses!" 

"Why think of it when it isn't so?" 
Gus growled as he fished a vacuum bottle 
from his lunch kit. "Fifty pairs of horses 
could drag any auto ever made all over 
the lot." 

"But I thought you told me gasoline 
engine horsepower was the same as real 
horsepower," Joe protested. 

"I did, " admitted Gus. "A one-horse- 
power gasoline motor, if you applied its 
power just right, could lift 33,000 pounds 
one foot every minute all day long. lt d 
take a prettv huskv 'oat motor' to equal 
that." 

"Then," Joe mused, instinctively 
reaching for a pencil, "a hundred-horse- 
power motor ought to be able to pull 
3,300,000 pounds. Gosh! That's more 
pull than a big pwlitician has. " 

"That's right," Gus smiled. "Figures 
don't lie, but sometimes they don't mean 
anything, either. You could get that 
much pull out of a one-horsepower motor 
just as easy if you geared it right. 
Trouble with you and a lot of other folks 
is you don't know what horsepower really 
means. " 

""VroU said a one-horse engine could 
1 lift 33,000 pounds, " Joe argued. "If 
that's the bunk, then just what is a 
horsepower anyway? '' 

"You forgot I said it could lift that 
much weight a foot in a minute, " replied 
Gus. "How long it takes and how far the 
weight is lifted are just as important as 
the weight itself. That's what horse- 
power is — a sort of combination measure 
of the work done and the time it takes to 
do it. It doesn't make any difference- 
whether you lift 33,000 pounds one foot 
in a minute or twice that weight half the 
distance in the same time. It still needs 
one horsepower to do the job. But if you 
tried to yank the 33,000-pound weight up 
two feet in a minute you'd need two 



horsepower. Or if you could take two 
minutes to move it up a foot you'd get by 
with only half a horsepower. " 

"Now I'm beginning to understand." 
said Joe. "The pull or weight-lilting 
power isn't a measure of horsepower at 
all." 

"Not if you take it just by itself, " Gus 
explained. "A long time ago there was a 
bird named Archimedes who got a lot of 
notoriety by claiming he could move the 
world if somebody'd give him a long 
enough lever and a place to stand. No- 
body could call the old duck's bluff and 
he knew it, but he had the right dope just 
the same. If you could go sailing out into 
space with a nice long lever, hook the end 
of it under the earth, and rest it against 
any other planet that happened to be 
handy, and you had some way to get a 
toe-hold on the ether that's supposed to 
fill space, you could move this earth right 
out of its orbit — provided the lever didn't 
bust. Old Archimedes wasn't particularly 
interested in moving the earth anyhow — 
all he wanted was a sensational way to 
explain how a crowbar works. " 



Gus Says— 

BR V(;(;iNO about how you 
drove from here to t here on 
so many gallons of gasoline 
doesn't mean anything. What 
eounts is the day In and day out 
handling of your car so as to get 
the most miles out of every 
gallon you buy. 

There's tricks to stretching 
your gas mileage besides setting 
the carburetor for a skinny mix- 
ture. For one thing, the more 
you use the brakes the lower 
goes the gas mileage. Every 
time you dash up to a crossing 
and slam on the brakes you 
might just as well take some 
gasoline out of the tank and 
spill it on the road. Trying to 
jump the other fellow to the 
getaway is another fine way to 
throw away gasoline. You'd l>c 
surprised how much gas is 
wasted by running on soft tires. 
Dragging brakes, wheels out of 
line, any other extra friction, 
hits you right in the gasoline 
I>ocketbook. And don't forget 
that the cheapest gas you can 
buy generally turns out to be 
the most expensive in the end. 



By 

MARTIN BUNN 



"What's that got to do with the horse- 
power of an auto motor?" asked Joe. 

"A whole lot," Gus answered. "A 
crowbar is nothing but a lever that fits 
the kind of power you have to the job 
that has to be done. You can, for in- 
stance, push with a force of one pound on 
the end of a lever and move it a distance 
of one foot. With the right fulcrum — 
which is the point where the lever braces 
against something solid — you can hft a 
weight of twelve pounds a distance of one 
inch. Or you could move the fulcrum 
nearer the weight and find a point where 
you could lift twenty-four pounds a half 
inch. An automobile is just full of levers, 
only most of 'em aren't like crowbars. 
They're gears, and gears really are con- 
tinuous levers. " 

"OTILL I don't see the connection be- 
O tween gears and horsepower," Joe 
objected again. 

"You will in a minute," Gus contin- 
ued. "A gasoline motor is a lot like a 
human being in some respects. With a 
lever you can lift a heavy weight that you 
couldn't budge if you grabbed hold of it 
direct. The gasoline motor turns the 
crank shaft with only so much turning 
force — called torque. So the motor is 
speeded up and by means of gears this 
fast, not-so-strong motion is turned into 
a slower movement with a lot of pull to 
it." 

"Then it's the gears that determine the 
pull, and the horsepower hasn't anything 
to do with it?" Joe interrupted. 

"If you're talking about just plain pull, 
that's right. By using extra low gearing 
you could drive a five-ton truck, fully 
loaded, up the side of a steep mountain 
with a one-horsepower motor. Of course 
it would barely crawl along — you'd have 
sacrificed speed to get the necessary pull." 

"But couldn't you speed the motor to 
beat the band to make up for that? " Joe 
suggested. 

"IVrOW you're getting into some of the 
11 ins and outs of engine design," 
smiled Gus. "That's what the engineers 
have been doing ever since the first gas- 
oline engine was built. Instead of making 
bigger and bigger cylinders to get more 
power, they have let the cylinder size 
alone and obtained more power out of the 
same set or cylinders by making 'em work 
faster. Bigger valves, larger gas passages, 
higher compression, lighter moving parts, 
better balance have all been used to let 
the motor turn {Continued on page 1S8) 
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LEGENDS of hiiccjinoers and llic talcH of mer- 
chant princes Iciitl to the scu tlic romance thai 
it holds. But the romance of the sea is matched 
by the romance of the land. Were the ships sturdy? 
So were the coaches, drawn by six mettlesome 
horses along perilous mountain trails. A\ ere the 
vessels graceful? So were the coaches as they rockt^l 
along over grassy virgin plains. Model builders 
have discovered this romance and are turning to 
the fascinating hobby of building coach models. 



iVow-Model S tagecoaching 



IOCKED away in an old fair build- 
ing in Baiboa Park, San Diego, 
1 Calif., stands the Diamond Tally- 
Ho, a stagecoach that ran for 
many years between that city and the 
little mining town of Julian. It is stripped 
of lamps, curtains, and boot sides. The 
thinnest skin of flaked red paint and a 
dim tracery of gold are all that remain to 
indicate the decorations that once glori- 
fied it; but only structural ruin can 
rob the coach of the dignified beauty 
that lies in clean lines and well- 
proportioned masses. The Diamond 
Tally-Ho is a fine example of design 
from the leading carriage-making 
center of its time. Concord, N. H., 
and a splendid coach to copy in 
miniature. 

While the original was christened 
"tally-ho," it is not, of course, the 
type of coach commonly called the 
tally-ho. It is a coach strictly typical 
of the vehicles that thundered along 
the mountain roads in the old West. 

The model was built one eighth 
full size. Missing details have been 
supplied as accurately as possible, 
and the little coach is a piece having 
all the interest of a fine ship model. 



By EDWIN M. LOVE 



Maple, or other fine-grained hardwood, 
is used, except as otherwise specified. 
Aluminum is excellent for metal parts 
where soldering is not required, but any 
common metal will do. 

To help those who desire to build this 
model, detailed blueprints have been pre- 




The original coach as it now appears, 
and trappings but still perfect in all 



void of all color 
essential details. 



pared and can be obtained by sending 
seventy-five cents for Popular Science 
Monthly Blueprints Nos. 115, 116, and 
117 (see page 97) .| 

REAR WHEELS. Felloes: On a flat 
board scribe circles outlining the felloes. 
Divide the circles into seven equal parts 
by stepping it around with dividers, halve 
these divisions, and draw fourteen radii. 
Cut out the fourteen equal segments 
from hy in. stock and tack 
seven of them together with brads so 
as to cover the felloe outlines. Glue 
the others on top, staggering the 
joints. When dry, scribe circles and 
cut along the outlines with a jig saw. 
(See drawing at top of page 78.) 

Spokes: From %-in. stock cut 
twenty-eight spokes, tapering them 
from % to Xi if - in diameter. With 
a rasp, file them to an oval shape 
from the thin ends to within H in. 
of butts, thus leaving pointed flats 
on each face. Pinish them with 
sandpaper. 

Make a form, with four brads to 
hold each spoke; taper the spoke 
butts, coat them with glue, lay them 
in the brad jig, glue them again, and 
tap the ends until they reach the 
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ROUND INNER CORNERS BETWEEN 

SPORES j{ RADIUS • 

a 



4" «i" BRASS- . 

nit 




QUARTER REAR WHEEL 

2 REQUIRED 

HUB BAND ISrx^ METAL - 



HUB SECTIONS GLUED 
AND NAILED 




-24- 

FRONr WHEEL DETAIL 

The construction of the front and rear wheels, showing 
location of the spokes and a section of the two-piece hub. 



felloe lines and the butt tapers meet. 
Trim any projections beyond the felloe 
with a chisel. The wheels are not dished, 
the outer faces being flat, and the spokes 
are not staggered. When dry, force the 
felloe on, securing it with ^-in. No. 20 
brads driven into the spoke ends. 

Hubs: Turn all sections in one piece, 
and cut them off to size on the lathe and 
square the ends. Bore the outer ends >4 
in. deep with a ^i-in. bit and bore all 
the way through each hub with a -jie-in- 
bit. Size the inner ends of the hubs 
with glue, and then glue and nail the 
outer sections in place. Remove the 
wheels from the jigs, and add the other 
hub sections, carefully lining them with 
the fronts. Level the hub spaces between 
spokes with plastic wood. With a sanding 
disk or block plane true the felloes, 
tapering them toward the edges. Round 



the inner corners between the 
spokes with sandpaper. (See 
drawing at left.) 

Ironing: Bore a hub hole in 
a board, and place the wheel on 
it. Measure the circumference 
of the wheel with a strip of 
paper, allowing ^ in. for lap- 
ping, and cut a piece of '/(e by 
}4 in. brass to the same length. 
(Here and in most places w-here 
thin metal is specified, card- 
board may be substituted and 
pasted in place. This saves a 
great deal of work and looks 
almost as well, but is not so 
workmanlike.) File the ends of 
the strip to tapering scarfs, 
coat them with solder- 
ing flux, and heat to an- 
neal them. While they 
are hot, tin the scarfs 
with solder and then 
wrap the tire around the 
felloe and hold it in place 
with brads. When the 
scarfs meet smoothly, 
solder, and file the joint 
Remove the wheel, drill 



through the tire, drive in J^-in. No. 20 
brads, and file off the projecting heads. 

The hub bands are held for soldering 
with a heavy wire looped around and 
twisted. 

Glue by yi in. cardboard "nuts" to 
the felloe between alternate spokes. 

FRONT WHEELS. The front wheels 
are identical with the rear ones except 
that they have only twelve spokes and 
twelve felloe sections and are 5}4 in. in 
diameter. 

BOLTS AND NUTS. Centei^punch 
and drill metal of the proper thickness 
and size, and place them by driving 
brads through the holes. 

REACHES. In the drawing below is 
illustrated the construction of the reaches. 



smooth 

four evenly spaced No. 60 holes 





Screwing the axle bolts into the axle frame. Note 
the underconstruction of the brake mechanism. 



The hnished carriage ready to receive 
the body part of the stagecoach model. 

"Bolt" the drawbolts, which join 
reaches and bolsters, to the sides, 
and drill bolster-nail holes above 
the center in the side reaches and 
below the center in the center reach, 
so as to avoid striking. The three 
plates on each bolster can be shaped 
with snips and file. The brake spring 
is riveted at right angles to the "L" 
bolted under the center "reach. 
Use spring brass if Cunveniently at 
hand. 

BOLSTERS. The curved ends of 




Perspective drawing showing the construction of the assembled carriage, and a separate sketch of the brake 
mechanism. Detailed drawings can be obtained by sending seventy-five cents for Blueprint* Nos. IIS, 116, and 117. 
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The 
adjustment 

for a 
perfect ride 



For every weight of cor — for every over- 
oge lood — for every condition of road 
and speed — there is a point of greatest comfort easily 
found and set on the single adjustment dial of the 
Houdaille Hydraulic Double Acting Shock Absorber.* 

This adjustment — exclusive with Houdaille — regulates 
the needle valve that governs the flow of the liquid from 
the compression chambers. 

Other features which have made Houdaille Hydraulic 
Double Acting Shock Absorbers the standard for mod- 
ern motoring are: 

1 — The double balanced piston. 

2 — The replenishing reservoir. 

3 — Patented air vents which carry off air and 
gases, making Houdaille truly hydraulic. 

For the perfect ride — have your car dealer install a set 
of Houdailles at the new low prices — $40, $50, $75 
and $100 plus installation. Slightly higher west of the 
Rockies and in Canada. 

*Product of Houdaille-Herihey Corporation 

OiiPAIILLIE 

»llONOUNC£D"HOO-0Vf 

hjjjdraulio xLouble, jcucting 
SHOCK ABSORBER 

Hotide Enqiiieerinq Corporation 

Buffalo. N.Y* 

A DIVISION OF 1H((0)IU1D)A1I1L1L1E'1HI1EM§1HI1EY corporation 
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Doubletree and singletrees and assembly of 
the hounds and ironwork as viewed from above. 

the bolsters are tapered and rounded on 
the faces. Snip the clips from thin stock 
and file them round on the ends where 
they pass through the yokes and nuts. 
Clamp them firmly while riveting the 
nuts. Attach the bolsters to the reaches 
with heavy 1-in. brads, placed so that 
the outer reach tops are fi in. below the 
bolster tops. The center reach is par- 
allel to the others, and ^ in. below them. 
The pointed plates center on the bolsters, 
covering the nailheads. 

AXLES. Front: The upper sand plate 
and axle are forged from solder. Thread 
curtain rod spindles and screw them into 
holes drilled and tapped in the metal 
axles. 

Rear: The rear axle is held in place on 
the reaches with nails placed under the 
large clips. These are made from thin 
metal by hammering them up from the 
back with a blunt cold chisel. 

Sand Boxes: These are wooden disks 
}4 in. thick, having curved strips of 
cardboard glued around them. These 
disks are then drilled to go over the 
spindles and are nailed to the ends of the 
wood axle beds. 

BRAKES. Iron: Make the throw- 
arms of brass, hollow the butts, file the 
iron bright where they join, and bind 
them in place with fine wire, making an 
angle of 45° with the arm. Solder them in 
place, remove the wire, and trim them to 
shape. 

Handle: The handle is made of maple 
and has a leather jacket and a foot plate 
on its thin end. Nail the handle to the 
iron bracket and add a metal clasp and 
clip. 

Rods: The clevis plates are held in 
position by No. 20 brads which pass clear 
through and are riveted over the nuts. 
The other ends of the rods join in a half- 
lap on the beam. Add the under straps, 
and bolt the clevises to the levers. 

Beam: The straight edge of the beam 



is forward. Center the rub 
plates on the reaches and fas- 
ten them in place. Nail the 
brake blocks to the notches 
after canting them to fit the 
w^heels. Add nuts and card- 
board washers and the steps 
and then bolt the completed 
beam to the rods. 

Bearings: Cut the stock 
long, shape, punch holes, trim 
to length, and bolt in place. 

Slides: The slide plates are 
bradded to their respective 
shims on the outer reaches, and 
to these are bolted the slides. 
(See drawing bottom of page 
78.) Rectangular eyes may be 
placed at the forward ends, but 
are just as well omitted. 

HOUNDS. Trace the wood- 
en parts from cardboard tem- 




Soldering the lap joint on the metal tire while it 
is held in place around the wood felloe with brads. 





Scribing the felloes prior to cutting. Note how the spokes 
are held in place with brads during the assembling process. 



FmO£ CONSTRUCTION 

How the stock for the felloes is glued 
and held temporarily with brads. 

plates, saw them out, and fin- 
ish smooth. These are then 
glued in the axle mortises. 
The sides of the curved seg- 
ment of the hounds are rounded 
toward the underside, and a 
curve is cut from the under- 
side between the hounds. The 
upper member, carrying the 
metal plate, is glued in place 
with the front edge projecting 
/<6 in. Chamfer the upper cor- 
ners of the hounds behind the 
segment. 

Irons: Place upper and 
lower plates, add the front 
ferrule, and put on the under 
braces, which are bent into 



Mr. L.ove, distinguished craftsman and de- 
signer, putting on the finishing touches. 

eyes at the rear ends, flattened at 
the axle, and bent into long, flat 
loops in front. The side braces are 
flattened and bent into clasps 
fitting the axle ends, also gripping 
the sand box clips. The other ends 
fit into holes in the hounds, and the 
flattened portions are imitated 
with metal plates. Finish nails 
driven through these and the 
hounds serve as bolts. 

TONGUE. The front eye is 
made of wire, and has its ends sunk 
into the wood. The flattened 
shanks of this iron are made of 
wood. The hooks are made from 
nails, the large one entering the 
tongue. 

DOUBLE- AND SINGLETREES. 
Clinch the doubletree center plate nails 
on the underside and file them smooth. 
Rivet the step plate iron in place with 
nails and supply nuts for the underside. 
The singletrees are round, tapering 
gradually to square ends and reenforced 
by thin ferrules having their joints in the 
back. The trace hooks are spirals having 
their points crossing above. The U-bolts 
pass through plates which are shaped to 
fit the curve and placed on both sides of 
the tree. 

REACH CROSS MEMBER. The 
upper and lower irons are made by ham- 
mering a piece of solder to the shape re- 
quired. The wooden beds are notched to 
fit the reaches. Solder the irons together, 
force them into the beds, and nail them 
in place with brads. The U-boIts rivet 
into solder nuts, the end U's being pre- 
vented from sliding off by clips that clasp 
them and are bolted under the iron. 

Next month the construction of the 
body of the coach will be described. 

AH the carriage building terms which 
are not self-explanatory will be found 
clearly marked on Blueprints 115, 116, 
and 117. 

This model was designed and built es- 
pecially for Popular science monthly 
readers at an unusual expenditure of 
time and effort. Would you like to see 
more material of the same kind? Let 
the Home Workshop Editor know what 
model you wish next. 
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Don't use your radio set as 
a proving ground for inferior tubes 



■^HE maker of . your radio set uses RCA 
Radiotrons in his factory tests — and ex- 
pects you to use them in your set . . . 
Inferior tubes mean inferior perform- 
ance — loss of selectivity and sensi- 
tivity — harsh noises — poor reproduc- 
tion — and frequent renewals ... Get 
the best out of your radio set by 
using the tubes acknowledged as 
the standard of the radio industry. 




INSIST ON THE BEST- RCA RADIOTRONS 
IN THE RED AND BLACK PACKAGE 



The only vaciiiuu tithes the lead- 
ing manufacturers recommend 

E. F. McDonald, Jr. President, Zenith 
Radio Corporation, says: "We deter- 
mine the performance of all our receiv- 
ing sets by using RCA Radiotrons. That 
is because they materially enhance the 
reception of our instruments. We urge 
our dealers torecommend them for ini- 
tial equipment and for replacement." 




Leak far and inshtiipt/n the 
fjmotn RCA tTjdi.-mjTk 




Victor 

Thursday night, over 
a coast -to -coast net- 
work of the N. B. C. 



Kadioti 




RADIOTRON DIVISION RCA-VICTOR COMPANY, INC. 



® ThUuai on an advertisement in POPULAR SCIENCE MONTHLY siBnifies the approval of the INSTITUTE OF STANDARDS* See page 8* 
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Skates, Skis, and Ice Boats 



How to Sharpen Thin-Bladed Tubular Runners — 
Keeping Bent Wood in Shape and Other Hints 



ESPECIALLY true of win- 
ter sports — skating, ski- 
ing, and ice boating — is 
the statement that success 
depends upon keeping ones equip- 
ment in first-class condition. 

Skates with the old-fashioned 
wide blade were ground at the be- 
ginning of the season and not 
touched again for the remainder 
of the winter. With the advent 
of the tubular skate and the thin 
blade, the process of sharpening 
has become a more important op- 
eration. Some racers recondition 
their skates after each day's use 
in order that the edges will be ready for 
the next spin across the ice. 

Tubular skates are blocked, not ground. 
This method of sharpening requires a jig 
and a fiat carborundum or other oilstone. 
The jigs are made of both wood and 
metal, but because of the tendency of 
wood to warp, the cast metal blocks are 
better. 

The skates are set in recesses in the top 
of the jig and held in place by tightening 
four wing nuts. It is essential that the 
skates be held firmly; and the jig must 
rest on an even base, if it has not been 
fastened to a table or bench. 

The carborundum or oilstones used for 
the sharpening have a coarse and a fine 
side. The first part of the blocking opera- 
tion is done with the coarse side. 

First test the blades for trueness and 
squareness. This is accomplished, by 
drawing the stone across the blades at 
right angles to the skates. If they are 
true, lines will be cut across the top of 
the blades. Test the edges at several 
places in this way, thus ascertaining just 
where the blade is high and where it is 
low, and obtaining a guide as to how 
much of the blade must be removed. 

In doing the actual blocking, apply a 
light oil to the coarse side of the stone 
and draw the stone across the blades so 
as to form a figure eight, the crossing 
point of the eight being at about the 
center of the blades. Continue this 
form of cut until the blades are found to 
be true across. Racing skates should 
have no "rock," so the lengthwise true- 
ness can be tested with a straightedge. 

For the second cut, which should true 
up the blades lengthwise, two figure- 
eight motions are used, one from the 
middle to the toe of the skate and the 
other from the middle to the heel of the 
skate. Test the keenness of the edge 
frequently by drawing the back of a 
finger nail across the edge. If the corner 
of the blade will shave the finger nail 




By 

GEORGE H. 
VAN WALTHER 



Removing the bxirr formed in blocking by drawing the 
•mooth side of the stone along each side of the skate. 



without any great amount of pressure, 
the blade can be considered fairly sharp. 

For the finishing cut, turn the stone 
over so as to use the fine side, apply oil, 
and go over the entire edge of the skate 
with many small figure-eight motions. 
When all of the deep cuts made by the 
coarser side have disappeared, draw the 
stone down the whole length of the 
blades, slipping it sidewise slightly. 

To remove the small burr on the 
edges, hold the fine side of the stone 
against each side of each blade and move 
it back and forth. Be sure that the stone 
is flush against each side so as not to 
round the sharpened edges. 

After the stone has been used several 
times, you will find that the pores have 
become dogged, making the surface 
smooth and thus impairing its cutting 
qualities. When this happens, wash the 
stone in kerosene and rub it briskly with 
a stiff brush. This will remove all dirt, 
oil, and fine bits of steel and bring the 
cutting surfaces back to their original 
clean condition. 

Oilstones will become uneven in time 
and should be replaced as soon as signs 
of wear show in the form of ridges. 

THE care of skis presents still an- 
other problem. Skis have a certain 
amount of bow in them to counteract 
the weight of the user, the amount vary- 
ing with the type of ski; but ever>' ski 
has it and every ski should retain it. 
The natural tendency is for the user, at 
the end of a winter season, to stand the 
skis up in a corner and forget them until 
the first snow of the next year. Wood 
warps, and if skis are left resting on their 
ends, they will, without a doubt, either 
twist or lose their correct amount of 
curvature. At the end of the winter 
months, therefore, it is well to strap the 
skis together, snow face against snow 
face. Place a strap at each end and put 
a block of the right size in the center at 




The stone is moved so as to form a figure eight, 
the cross being at the center of the blades. 

the bow, holding it there with a strap. 
This will prevent the runner from twist- 
ing and maintain the curvature. 

In order to get the best use out of your 
skis during the actual season, the running 
surfaces must be coated frequently with 
a wax preparation to prevent damp snow 
from sticking to the wooden surfaces. 
Most experienced ski runners carry a 
cake of this prepared wax with them. 
Many of these wax preparations are sold 
commercially, but a very good wax can 
be easily made by melting a mixture of 
rosin and beeswax in the proportions of 
about one to two. Pour the mixture into 
a wooden mold made to the shape de- 
sired and allow the wax to harden. In 
this way convenient sized cakes can be 
made. 

The care of an ice boat is somewhat 
the same as the care of a sailboat. Before 
the season starts, it is well to varnish the 
frame and see that the sail is in good 
condition and that the runners are free 
from rust and tight in the frame. In the 
use of an ice boat there is one important 
precaution — do not allow the boat to 
rest on the ice overnight. The weight 
will force the sharp runners into the ice 
and they will freeze fast in a very short 
time. A neat way of preventing this is 
to rest the boat on blocks of a length 
suffident to free the runners from the 
ice. 

If for some reason the sails become 
wet or damp, do not roll them but take 
them down and hang them in a warm 
room. If rolled and left out even for a 
short time, the sails may freeze up and 
the fabric ultimately may be ruined. 
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Chemistry 
attacks 
house- 
work 





Dust Under Microscope 

Illustration at left shows sec- 
tion of panel treated with 
Johnson's Wax; at right, 
panel with ordinary oil pol- 
ish. Note how dust particles 
(half as many) rest on top of 
waxed panel where they can be easily whisked off by light dusting. On oiled 
panel, particles have sunk into the film and become embedded. Both panels 
were exposed to the same amount of dust in the same room for the same length 
of time. 



Ink Penetration Test: Showing cross section of 
three panels treated respectively with Johnson's 
Wax and two oil polishes. One drop of ink was 
placed on each panel. Chemist's drawing shows 
how ink did not penetrate hard wax film, but 
seeped into polish A and B with resultant dis- 
coloration of wood. 



WAX POLISH 



POLISH 




reduces dusting 50% 

Floors, too, now cleaned without 
scrubbing, as chemist experiments 
with everyday products 



FREE 25c CAN OF 
JOHNSON'S Wax sent for trial 

Chemistry goes to work on ordinary house- 
hold problems and cuts dusting in half. 
Scratches and stains on chairs, tables, and 
woodwork can also be avoided. Floors cleaned 
and kept clean without scrubbing. 

These are the latest contributions of a 
science that attacks old problems with aston- 
ishing results. 

Less dust will accumulate on a waxed sur- 
face than on a sticky one. But how much less? 
Tests showed that dust cannot cling to the 
hard dry film of Johnson's Wax at all. 

"Whatever particles settle there are whisked 
off, largely by the ordinary air currents in the 
room. In a perfectly "still" room, fifty per cent 
less dust remained on the waxed panels than 
on the oiled panels. 

On floors, the hard dry film of wax keeps 
the dust on top where it is easily removed by 
light dusting. How to clean floors (where traf- 
fic is heavy) without scrubbing is explained in 
a new booklet, "Reducing the Care of Floors 
and Furniture," we will be glad to send to 
householders, on request. 

You will also receive a 25c can of Johnson's 
Wax free as a demonstration. Just use coupon. 

For Home Carpenters Johnson's reliable Wood Dyes 
settle the ticklish question of the proper finish. In ail 
colors. Bring out the natural beauty of the grain. Dry 
quickly. Never smudge or rub off. Enable you to have 
the beauty of the finest hardwoods on inexpensive soft- 
woods. Guaranteed not to raise the grain. At hardware 
and paint stores. 



3. C. JOHNSON &. SON. Dept. PS2 Racine, Wise. 

Gentlemen: Please send free 25c can (not a sample) 
of Johnson's Liquid Wax for dust demonstration and 
illustrated booklet, "Reducing the Care of Floors 
and Furniture." 
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Ever Drive into the Garage Wall? 

How to Build a Timber Stop That May Save a Costly 
Crash — Other Ideas Car Owners Have Found Useful 



RUBBCR BAND 



MOST home garages are 
lightly constructed. 
While strong enough to 
resist ordinary strain, the 
entire back wall of the garage may 
be wrecked by a blow from the car 
bumper so light that the bumper 
itself is not damaged. 

Figure 1 shows how to make a 
stop to avoid such trouble. A six 
by six timber long enough to ex- 
tend ten inches on' each side of the 
wheels can be bolted permanently 
with lag screws into a wooden floor 
or into expansion shields in holes 
in a concrete floor. To make the 
stop removable, ten-inch pieces 
of one-inch diameter pipe can be 
set into the floor to form sock- 
ets into which three-quarter- 
inch pieces of pipe will fit. 

The three-quarter-inch 
pieces of pipe will make a drive 
fit in an 'i^g-inch hole drilled 
through the timber. Be sure 
to plane oS the sharp edge of 
the timber toward the garage 
door so that the tires will 
strike against a flat surface in- 
stead of a sharp edge. If the 
floor space is somewhat re- 
stricted, make the bumper 
removable so as to facilitate 
tire changes and work under 
the rear of the car. 

Repairing Broken 
Brush Springs 

SOMETIMES a break in 
a spring that presses a 
brush against the commutator on the 
starting motor makes the starter in- 
operative. Figure 2 shows a temporary 
repair. Cut a strip of rubber from an 
inner tube and pass it through the open- 
ings in the motor frame as shown. Pull 
fairly tightly and tie a knot. The rubber 
band will press the brush against the 
commutator and permit the motor to 
start the engine in normal fashion. 



CONTACT pol^^■^ 

(PROVIDED 




Fig. 1. A timber stop, bolted to the floor at rear of the 
garage, prevents ramming the rear wall when driving in. 




RUtltR BAND 



HEAT PROM 
ENGINE 




■ENGINE HOOO 
RAISED SUGHTLY 



Fig. 2. Broken brush spring 
is repaired with rubber band. 



Fig. 4. A 
sends hot 



wedge under hooil 
air to windshield. 



Mousetrap Burglar Alarm 

AX ORDINARY mousetrap (Figure 3) 
XJL can be converted into an effective 
auto burglar alarm. Two wires with 
spring clips attached to their outer ends 
are attached as indicated. One clip is at- 
tached to the hve terminal of the horn 
and the other to the metal frame of the 
car. VV'hen the trap is set the circuit is 
open. When sprung, the circuit is closed 
and the horn blows continuously. The 



trap can be placed so that moving 
either the steering aryn or clutch 
pedal will spring the trigger. 

Clearing the Windshield 

A CONSTANT stream of warm 
air can be directed against the 
windshield to prevent fogging and 
frosting (Figure 4). Raise the rear 
edge of the engine hood on each 
side enough to insert a small block 
of wood. This will produce an 
opening along the top rear edge of 
the hood through which heated air 
from the engine flows and strikes 
the glass. If trouble is experienced 
with rattling, an extra block of wood 
of the right size should be 
placed directly under the edge 
of the hood near the hinge. 
Experience will show what size 
block to use for best results. 

Simple Hood Rest 

FIGURE 5 shows an easy 
way to make a rest for the 
hood when it is opened. The 
only mechanical work needed 
is the hack-sawed slot in the 
edge of the cowl and two holes 
for bolts that hold the angle 
pieces to the dash. The 
straight piece and the two 
angle pieces are stock items 
from standard toy mechanical 
construction sets. 

Cut the slot in the cowl 
first and then locate the angle 
pieces so that the perforated 
straight piece will swing into the slot in 
the up position or hang down out of the 
way when not in use. At least two hood 
rests will be required, one on each side; 
some hoods will require four. 




MOUSETRAP 
WHEN SET KEEPS 
CIRCUIT OPEN 



STEERIKW ARM MtTS 
MERE WHEN STEEB- 
INGWtCELISTUSa) 



Fig. 3. How mousetrap alarm is set to blow 
the horn if thief moves the steering wheel. 



F>ach month POPULAR SCIENCE 
MONTHLY awards a prize of $10, 
in addition to regular space 
rates, for the best idea for 
motorists. This month's prize 
poes to Harold Beedle. Clear 
I>akc, la., for his suggestion 
for keeping the windshield 
clear (shown in Figure 4). 



ENGINE tlOOO 




NOrCM IN 
HOOD FLANGE 



STOVE 60LT- 



Fig. 5. A simple and easy method of construct- 
ing a rest for the engine hood when it is opened. 
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your engine 



demands the double-range protection 

of Mobiloil Arctic 



Two of the most dangerous enemies 
your battery and engine can have 
are "summer-oil-in- winter," or a 
winter oil which is so light that it 
lacks rich lubricating value. 

With too heavy a lubricant the 
thick oil lies, stiffened by cold, in 
your crankcasc. After standing in 
the cold, your engine strains to over- 
come the resistance of "dry" pis- 
tons, cylinder-walls and bearings. 
Your battery can waste hours of its 
life in those few moments of terrific 
effort. 

With too light an oil in your 
crankcase you get easy starting — 
but when your engine heats up, 
such oil may show a serious lack of 
lubricating value. 

The new Mobiloil Arctic gives effi- 
cient lubrication from the first turn. 



In its ability to meet your two 
cold-weather needs Mobiloil Arctic 
is unique. 

1. Its correct body, and fluidity at 
zero assures easy starting and 
quick oil circulation. 

2. It retains its rich lubricating 
value at your highest winter 
operating temperatures — thus 
assuring full protection no mat- 
ter how faster how far you drive. 

Mobiloil Arctic has been tested and 
proved by millions of motorists in 
every cold country from Norway to 
Cape Horn. Wlien you change to 
Mobiloil Arctic you end every 
doubt about the correctness of your 
winter lubrication. 

VACUUM OIL COMPANY 

Makers of high quality lubricants for all 
types of machinery 



the New ^ 

Mobiloil 



Make this chart your guide 

It shows the correct gride of Gargoyle Mobiloil for 
cemin prominent an. If your car is not listed below, see 
complete Mobiloil Chart at your Mobiloil dealer's. 

Follow winter recommendations when temperatures from 
J2* F. (Ficciing) lo 0" F. (lero) prevail. Below zero use 
Girgoyle Mobiloil Araic (except Ford, Models T. TT, use 
Gargoyle Mobiloil ' E"). 



NAMES Of 
fASSCNCCa 
CAM 



Auburn, 6-66 .... 
" MAff mtdth 



Od.IlK 

Chjndlci SpecijI Sii 

CVvfoIti 

Chryvlei. +-cyl 

Imprdil 80 
ind Imperial 

Dodgr Bfoiheri 

Durjni 

Kkir. 8-t>I - . 
othrt 0i9Jfh 

F.rA.fw 

t"e« 

Ucd. Mod«l A . 

'■ MwklT 

Frjnklm 

Giidnrt. 9-cyl 

Hud«n 

Hupmobile 

US*1I« 

Lincoln . 

Miimon. 8f y1. . 

Moon 

Si*K Adv li Sp 6 

Ojkljnd 

(Mdkmobile ...... 

Piikjrd . 
PttiW%s. 72.90.91 

othrr modtis 
Ponltit . . . . ... 

Reo 

Studcbjkcr 

Whippet 

Willr»-KniKhl.4-cyt 
■ 6-c)l 
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i 

E 



A 
A 
A 
A 
A 

BB Arc 



Enfine 



BB Arc 



Ei.(ilM 



ARCTIC 



New Ease in Gear Shifting 

'While your oil is being changed, have the 
transmission and differential drained as 
well. Then have them refilled with 
Mobiloil "CW" Gear Lubricant. The new 
Mobiloil "CW remains- fluid on the 
coldest days, and always gives rich lubri* 
cation. It makes gears easy to shift and 
further lightens the winter load on your 
engine. 
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Fig. 1. The materialt used in building this 
boudoir chair cost less than five dollars. 

MOTORIZING the home workshop 
has made it possible for the 
amateur craftsman to construct 
many furniture projects — such as the bou- 
doir side chair illustrated in Fig. 1 — 
which are more elaborate and attractive 
than those that ordinarily can be made by 
hand. 

With the advent of small motor-driven 
machines, however, has come the need of 
knowing how to operate and care for them. 

A small band saw is particularly useful 
for curved cutting like that required in 
making a graceful chair. After a little 
practicing has been done the back legs 
of the chair shown can be sawed out al- 
most as easily as a woman sews a seam 
on a sewing machine. 

Many woodworkers who have had 
some experience in the use of band saws 
do not know how to twist the saw blade 
into three loops, which is the usual way 
of storing or shipping them. Hold the 
saw in the palms of your hands, teeth 




Cutting Curves on 
a Small Band Saw 



Construction of Boudoir Chair Gives 
Practice in Use of Motorized Tools 

By WILLIAM W. KLENKE 



The table on most band saws 
can be tilted at an angle when 
necessary by a few turns on the 
machine screw under the table in 
the back part of the machine, as is 
shown in Fig. 6. See that the table 
is firmly fastened before starting 
work. Set the saw guide to the 
proper height to allow the wood to 
pass under. 

There are only a few safety pre- 
cautions to observe in running a 
band saw. First of all, have a good 
guard on the machine; there is 
none shown in the illustrations, as 
it was easier to demonstrate the 
various operations without one. 
Always spin the saw around a few 
times by hand to make certain that 
everything is as it should be. Do 




Fig. 4. Adjusting the blade to the proper ten- 
sion, in this case by raising the upper wheel. 



Fis. 2. The upper wheel is lowered enough 
to allow the blade to be slipped on easily. 

pointing outward, and allow a por- 
tion of it to rest on the floor. Let 
the saw form an ellipse. Place your 
feet on the blade and give the hands 
a twist inward so as to make the 
teeth above the feet point inward; 
drop the saw blade and you will find 
it in the three loops. Fig. 3 shows 
the operation clearly. 

In putting the blade in place, 
lower the top wheel as far as it will 
go or sufficiently to allow the blade 
to be slipped over the wheels. Place 
the saw on the top wheel first and 
see that the teeth point forward and 
down. Then work it on the bottom 
wheel, revolving the wheels by hand, 
as in Fig. 2. Ne.vt adjust the upper 
wheel as shown in Fig. 4, working the 
handwheel with the left hand and feeling 
for the tension with the right hand. 

Revolve the wheel a dozen times to 
see if the saw blade is running in the 
center of the wheel rims. If it does not 
run true, it is an easy matter to tilt the 
top wheel in either direction by turning 
the adjusting knob in the center of the 
top wheeL This adjustment is being 
made in Fig. 5. When the blade runs true, 
examine the guides carefully to be sure 
that they are supporting the blade. 




Fig. 3. The manner of twisting the blade into three 
loops, the customary way of storing or shipping it. 

not allow anyone to stand at the side of 
the machine while it is running. Be sure 
to keep the machine well oiled at all times. 

The actual sawing on this machine re- 
quires little practice. No matter what 
happens, never back out of a cut; to do 
so may pull the saw blade off. If you get 
olT the line, do not twist the wood but pull 
it towards you and start that portion of 
the cut over again. 

Step No. 1 — Palter ns. From the work- 
ing drawing, Fig. 7, make full size patterns 
of the back legs and curved rails in the 
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New Book, "You Can Make It" 

Showing How to Utilize Boxes and Odd Lumber, Sent Free 



DISSTON, the world's foremost makers of saws, 
co-operates with the Department of Commerce 
to lessen waste of lumber. Millions of boxes, now 
thrown away, may be used to make useful articles 
for the home, garden trellises and frames, bird houses, 
tool chests, work benches, plant boxes, kites, toys, etc. 

To promote better uses of odd pieces of lumber, now 



burned or thrown away, Disston will send you with- 
out charge the new book, "You Can Make It," 
issued by the National Committee on Wood Utiliza- 
tion — 52 helpful pages, more than 100 drawings. 

To make the useful articles shown in this valuable 
book you will, of course, want Disston Saws, Tools, 
and Files. There is no substitute for Disston quality. 




For Cutting Dovetails, etc. 

Wherever the finest possible joint is needed, 
«id for dovetailing, pattern makinff, etc., use 
ft Disston No. 68 I)ovctnil Saw. Blade extra 
thin, with fine teeth. The 8* blade. 17 points 
to inch, is most popular. 91.60. 




For Finishing Wood Surfaces 

For giving a fine finish to your work, remov- 
ing paint, etc., use a Disston Acme Cabinet 
Scraner, made of Disston Saw Steel. Made 
in all needed siies, 8' 2' and wide and 
A' and G* long being standard. 30c and up. 




Files for the Wood Worker 

Disston Cabinet Files (fine teeth) for smooth- 
ing and finishing wood surfaces, easing tight 
doors and drawers, etc. Disston >Vood 
Rasps (coarse teeth) for rough and fast cut- 
ting, enlnreing holes, etc. Half-round 8* 
Cabinet KiFe, 65c. Flat B' Wood Rasp, flOc. 




THE amateur mechanic, always glad to get new ideas, 
plans and working drawings for making things in his 
home workshop, will want both the new book, "You Can 
Make It," and "Tlie Disston Saw, Tool, and File Book." 

"You fan Make It" tells whiil to make. "The Disston Saw, 
Tool and File Book" tells uhat tools to choose for the job. 

All Disston Saws are made of Disston Steel, from Disston's 
own steel furnaces. Disston Steel puts stamina, toughness 
and long cutting life into them. Tliis better steel takes and 
holds a belter temper: a lire temper, which, while hard, is 
tough, yet readily filed and set. With this temper, a 
Disston saw takes and holds a keener cutting edge. 

The new Disston Hand Saws are finer now than ever before 
— improved in every feature: Lighter blades, for easier 
cutting; narrower blades, sjiving strength; true-taper 
ground, faster cutting; thin, yet stiff, for true running; new 
weatherproof finish handles with larger hand holes. 

They will run with less set, cut easier, and stay sharp longer 
than any other hand saws ever made. Sec them at your 
hardware merchant's. Ask for Disston! Hand Saws, of 
course, and also every other type of saw for hand or machine 
work; Disston Hack Saws, files, try squares, levels, etc. 

And mail the coupon for the books that will help you in your 
home workshop. 

DISSTON 

Makers of niE SAW MOST CARPENTERS USE" 




**TheSawMostCarpciitcr8Usc'* 

The two handiest saws for the home work- 
shop Are the 2(J-inrh 8-point for croifs-cutting. 
and the 20-inc-h SJ-'Z'Point for ripping. You 
will need these on Blmost every job, Th« 
popular *'D-8" Lightweights cost $3.45. 




Handiest of All Small Saws 

The Back Saw, with 6ne teeth and stiff back, 
enables you to do smooth, accurate cutting of 
mitres, grooves, etc., for making furniture, 
picture frames, etc. Disston No. 4, 12* size, 
3* under back. 14-point, costs $3.00. 




On Your Power Saw Outfit 

With a Disston Circular Saw you can do 
better work. Disston Steel and Temper make 
a saw cut easier and stay sharp longer. There 
is a Disston Saw — cross-cut, rip or combina- 
tion — for your outfit. Made in all siws. If 
your dealer cannot supply you, write to us. 



Every saw user will enjoy reading 'Tou Can Make It" and 
"The Disston Saw, Tool, and File Book," Both contain 
much valuable information for the man interested in making 
things. Sent free. Use the coupon or write for them. 





Henry Disston & Sons, Inc., Philadelphia 
(In Canada, Henry Disston & Sons, Ltd., Toronto) 

Please send" You Can Make It'* and "The DUston Saw. Tool and File Book" 



Name and Address.. 



® This seal on an advertisement In POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Fig. 5. The wheels should be aligned so that 
the blade will run in the center of each rim. 



back section. Use heavy wrapping paper 
or cardboard. 

Step No. 2— Seat Plan. On a board 
or paper, lay out the seat plan to full size, 
so that you can obtain the correct angles 
for the joints on the rails. 

Step No. 3~Cutting Out. Transfer the 
curved patterns to the wood and cut out 
the back legs and rails on the band saw. 

Step No. 4 — Turning. Turn the front 
legs on the lathe and do the fluting by a 
special machine if you have one, other- 
wise cut the flutes by hand. The sanding 
can be done most efficiently in the lathe. 

Step No. 6 — Rails and Joints. Cut all 
of the rails to the correct size by means of 
the jointer and circular saw, being careful 
to cut the joints to match the layout. 

Step No. 6 — Smoothing 
Curves. A drum sander can be 
used for smoothing up the 
curves on the. back legs and 
rails. 

Step No. 7 — Joints. Bore 
all holes in the legs and rails, 
after first having located the 
centers accurately. Mortise 
and tenon joints can be used, 
if so desired. 

Step No. 8 — Assembly. Make 
a trial fitting of all parts be- 
tween clamps, to make sure 
that all members will fit. The 
two front legs and rail are glued 
together, and then the two 
back legs and rail. When the 
glue has set, assemble the en- 
tire chair. In order to obtain 
the same angle on both sides of 
the seat, the squaring must be 
done as follows: Locate the 
center of the back and front 
rails and place a square on the 
frame; when these two center 
points line up the angles will be 
identical. Corner blocks are 
securely fastened in place and a 
separate frame made for the 
upholstery. 

Step No. 9 — Cleaning Up. 
Clean off all of the excess glue 
with a chisel and Nos. 0 and 00 
sandpaper. All parts should be 



sandpapered before assembling. Slightly 
round all sharp edges. 

Step No. 10 — Finish. As this chair can 
be made of any close-grained wood, vari- 
ous methods of finish are possible, includ- 
ing two for antique maple, two for genuine 
Mexican mahogany, and one that will 
give birch, maple, cherry, and the hke 
the appearance of other woods, such as 
mahogany and walnut. 

While there are various ways of finish- 
ing mahoganj', two are outstanding. In 
the first case, buy a high-grade mahogany 
water stain powder and dissolve accord- 
ing to directions or use a prepared wood 
stain or dye of first quality. Apply a 
liberal coat with a brush. Allow the stain 
to dry thoroughly and apply a very thin 
coat of white shellac. Sandpaper when 
dry with No. 00 sandpaper and apply two 
coats of paste wood filler, following the 
directions found on the can. Allow at 
least two full days after the last coat for 
the filler to harden (a longer time is 
better). Now apply three thin coats of 
white shellac, rubbing each coat when 
dry with Xo. 00 sandpaper and the last 
coat with a mixture of crude or machine 
oil and fine pumice stone powder. If you 
have a spraying outfit, spray on clear 
lacquer instead of shellac. 

The second method is to buy bichro- 
mate of potash crystals and make a 
saturated solution in water. Dilute one 
part of the saturated solution with four 
parts water and stain the wood with it. 
\Vhen dry, rub lightly with No. 00 sand- 
paper. Next apply a coat of ready-mixed 
penetrating mahogany stain or wood dye. 
Then use the filler and shellac as before; 
or use filler, one coat of thin shellac, and 
two coats of varnish. 

Maple may be finished to represent 
antique maple by several methods, one 
of the best being as follows: Apply one 
coat of the proper amber shade of water 
stain and proceed with the remaining part 
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Fig. 7. Drawings of the boudoir side chair, A chair of this 
quality rarely can be purchased for less than forty dollars. 



Fig. 6. The table* Bre adj ustable to allow cuti 
to be made at any reasonable angle desired. 

of the finishing as mentioned above for 
mahogany except that maple, being a 
very close-grained wood, will require no 
wood filling. The coat of shellac will 
fill any very small pores such as are 
found in maple. Another method is to 
give the entire chair a coat of oil walnut 
stain and when this is dry rub the high 
lights almost through to the bare wood 
with No. 00 sandpaper to give it a worn 
appearance. Shellac is then applied as in 
directions given before. 

For imitating woods, apply a liberal 
brush coat of water stain, or a ready- 
prepared penetrating stain of the proper 
color and strength. Allow this to dry 
overnight; then apply a thin coat of 
white shellac and continue as directed 
above. 

The upholstering can be 
done to suit the individual 
taste. A suggestion as to the 
method is given in F"ig. 7. 



Removing Scratches 

DEEP scratches that go 
clear through the finish on 
pieces of furniture can be re- 
moved if the right procedure is 
followed. 

First, stain the wood in the 
scratch with a matching stain. 
Allow the stain to dry for 
about 24 hours, and then coat 
the scratch carefully with a 
first-class grade of furniture 
varnish. 

After the varnish has been 
allowed to dry thoroughly, 
take an old razor blade and 
scrape ofif any excess varnish. 
.\pply three or four applica- 
tions of the varnish in this 
manner. Finally you will find 
that the varnish coats have 
built up until they are flush 
with the surface of the original 
finish. 

The entire surface can then 
be rubbed down with a mixture 
of powdered pumice stone and 
oil. — Frederick J. Pease. 
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Used car 
shopping 
is 

simpler 
and surer 

on the 




Pledge to the Public 
on U<ed Car Sales 



Every used car is conspicuously markeiS 
with its lowest price in plain figuren, 
and that price, just as the price of our 
new cars, is rigidly maintained. 

All Studebaker automobiles which arc 
sold as CERTIFIED CARS have been 
properly reconditioned, and carry a 
30-day guarantee for replacement of 
defective parts and free service on ad- 
justments. 

Every purchaser of a used car may 
drive it for five days, and then, if not 
satisfied for any reason, turn it back 
and apply the money paid as a credit 
on the purchase of any other car in 
stock — new or used. (It is assumed 
that the car has not been damaged in 
the meantime.) 



STUDEBAKER PLEDGE PLAN 

. . . more than 150,000 buyers got Pledge protection last year 



"XT THEN you enter the used car market, go direct to your 
^ ' nearest Studebaker dealer. Here used car shopping is 
simpler and surer. 

You choose from Studebakers, Erskines and other makes 
of cars which have bee.i carefully reconditioned 
— with new car beauty and performance, offered 
at bargain prices. You drive the car of your choice 
for five days under the protection of the Stude- 
baker Pledge. Every certified car carries a 30-day 
guarantee for free adjustments and replacement 
of defective parts. You will find all prices plainly 
marked — proof positive of fair and square dealing. 



STUDEBAKER 

Builder of Champions 




Last year, more than 150,000 thrifty American citizens 
bought used cars under the protection of the Studebaker 
Pledge. Let their experience point the way to used car 
satisfaction for you! 

Invest 2c — you may save $200 

Mail the coupon below for the free booklet, A 
zc stamp la an investment which may save you as 
much as $iqo in buying a motor car ! 



THE STUDEBAKER CORPORATION OF AMERICA 
Dept. 162, South Bend, Indiana 

Please send me copy of "How to Judge a Used Car" 

Name 



Street.... 



City _ 



..State. 



Ccr 
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Timesaving Aids 
for the Shop 

Use of Familiar Materials 
Simplifies Many Otherwise 
Difficult Shop Operations 

By HENRY SIMON 



A disk of hardwood can be used as a drill press 
drill table when no great amount of accuracy 

MONEY and time often can be saved 
in the machine shop through the 
use of familiar and inexpensive ma- 
terials which are not ordinarily employed 
in routine operations. A number of short 
cuts of this type are illustrated. 

Some odd jobs for paper, other than 
as a friction material, are illustrated in 
Fig. 1. By using the paper in the manner 
demonstrated at A, the clearance as well 
as the cutting ability of dies can be gaged 
before starting work, and troubles can be 
more readily analyzed than from the 
metal blank. A paper strip, applied as at 
B, helps to set gears to the desired clear- 
ance quickly. 

Remember that as gears vary widely 
in pitch and face, paper also varies in 
thickness anywhere from .001 to .010 in. 
and more. Ordinary typewriter bond, 
about .004 in. thick, will be right for the 
average cases. The gears should be set 
up tight with the paper between them. 

A quick, convenient way to clean the 
contact surfaces of a micrometer is to 
clamp an end of clean writing paper 
lightly between the gage surfaces as at C, 
and then pull it out. One or two thick- 
nesses of thin, hard paper are a legitimate 
permanent makeshift for a metal bearing 
shim, at D, though this cannot be said of a 
layer as thick as at E. 

A simple recipe for preventing spoilage 
in delicate hardened parts is that of re- 
moving the part from the quenching 
bath while it is still so hot that it makes 
water sizzle, wrapping it heavily in news- 
paper, and allowing it to cool slowly as 
shown at F. 

No shop can get along without wood, 
but it can be used in many more ways and 
places than it generally is. Clothespins 
with the legs removed , as at A , Fig. 2, make 
e.xcellent handles for small tools. The 
hardwood clamp at B is often a good sub- 
stitute for the metal kind on lighter 
work. It is quickly made to any shape 
and provides its own friction, and is often 
the most efficient way of holding highly 



pad or false 
is required. 



finished or soft metal work. 
As shown at C, hardwood 
and softwood of uniform 
grain made cheap, long- 
wearing, and noncutting 
shaft bearings that are very 
satisfactory at moderate 
speeds and bearing pres- 
sures. There is nothing 
that can take the place of the old-fash- 
ioned wooden mallet at D for setting tools 
and other parts. 

On some machines, wooden links or 
connecting rods like those a.tA, Fig. 3, are 
not only strong enough for the work re- 
quired, but have the added advantages of 
being lighter, more easily shaped, and 
more shock absorbing than most metals. 

How to make and set bearing 
sleeves that will be tight in such 
wooden links is shown at B. The 
sleeve is threaded outside, slot- 
ted like a screw, and driven 
home while the wood is held 
moderately compressed in a vise. 
Close-grained hardwood is suit- 
able for permanent stepped cone 
pulleys and for small hand- 
wheels on light drives, as sug- 
gested at C. Such pulleys and 
wheels are cheap and quickly 
made. A hardwood disk or 
false table serves as an e.Kcellent 
pad for use on a drill press in 
work requiring no high degree of 
accuracy, as shown in illustra- 
tion at the top of page 92. 

In Fig. 4 are shown three 
friends and brothers — babbitt, 
lead, and solder. An emergency 
cross slide nut, like that at A, 
which was pwured right in place, 
was used on a lathe in the 
writer's shop for a full year and 
it gave excellent service. In 
the same manner, babbitt may 
be used in experimental work for 
making temporary nuts or en- 
tire parts containing female 
threads. 

A plan for floating and hold- 
ing an auxiliary punch in a set 
of die tools in babbitt is shown at 
B. The screw only holds the 
punch from pulling out, but the 
babbitt prevents it from creep- 
ing, and does not prevent its 
being easily reset at any time. 



The lead hammer at C is a good team 
mate for the wooden mallet, especially if 
it is recast occasionally to keep the form 
somewhat like that shown. A lead plug, 
which may be poured to any shape and 
right in the place desired, can be made, 
with enough pressure, to flow around a 
corner or in several directions in the 
manner indicated at D. 

The old joke about the "putting-on- 
tool" can be turned into reality by put- 
ting solder on parts that are over or under 
size. Where two parts fail to fit and are 
not required to move relatively to each 
other, as at .4 , in Fig. 5, solder often offers 
a practical solution. One part is coated 
with solder and the other sheared into it. 
Of course it is necessary that neither of 
the parts be so frail that they 

F/s/ 




Fig. 1. Paper has many uses in the shop. Fig. 2. A few 
odd uses for wood. Fig. 3. Machine parts made of wood. 
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(GOLDEN ANNIVERSARY \ 
THE L. S. STARRETT CO. I 
MAKERS OF FINE TOOLS I 
1880—1930 Jf 



Storrett 
Improved 
Cylinder Gag« 
No. 4598 



A yacht takes wing 

The air quakes with the phasing beats of twelve 
propellers ... a roaring yacht lifts from the sea, 
takes wing. 

A triumph of engineering skill? Yes . . . and a 
triumph of craftsmanship, a triumph of skilled hands 
and precision tools. 

Real craftsmen the world over do their best work 
with the tools that offer them the most precise ac- 
curacy — with Starrett Tools. Whether you use fine 
tools in your serious work or as a hobby, your 
hands will borrow greater skill from the unfailing 
accuracy of Starrett Tools. 

Let us send you the Starrett Catalog No. 24'W'which 
displays over 2500 Starrett Tools, Tapes and Hack- 
sows. It is free. 




StarraH 

Combination 
Squaro No. 94 




StorreH 
Mic^meter 
No. 224 A A 



THE L. S. STARRETT CO. 

World's Greolest Toolmoken 
Manufacturers of Hacksaws Unexcelled 
Steel Topes — Standard for Accuracy 
ATHOL, MASS., U. S. A. 





3007 
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would be likely to be distorted or cracked 
in the process. 

For those who are not acquainted with 
it, a die maker's use of solder is illus- 
trated at B. By coating the end of the 
rough-formed punch with solder to a 
depth of from J^e to }i in. and forcing 
the punch into the die under a screw 
press, the exact profile is clearly formed 
in the solder, and it is then an easy 
matter to work to this form. 

WHILE solder should ordinarily not be 
used on parts that get very hot 
because it melts, that very quality can be 
turned to advantage in making fusing 
connections, as in the case where a drive is 
to stop when the parts get heated. Two 
simple forms are shown at C and D. 
Sometimes, the best way to mount small 
work for machining is to sweat it on a 
plate which can in turn be adjusted and 
held on the faceplate, as at E. In this 
way, the work is under practically no 
compression or tension, and all surfaces 
except the bottom are easQy accessible. 

One of the best ways of holding del- 
icate drills for use in a screw machine 
and elsewhere is in a solder chuck, con- 
sisting of a piece of small rod as at F with 
a free-fit hole for the drill. This may be 
made to any length to give the required 
reach, and allows the drill to be floated 
by merely bending the rod slightly. 

Even cloth has its uses in the shop. 
Though velvet is used for lining every 
fine tool case, it is remarkable that it is 
not more often made to serve as a resting 
pad for fine tools. As a matter of fact, 
a piece of heavy dark velvet like that at 
A in Fig. 6 is the one perfect bed for 
small tools and delicate parts. They do 
not roll or slide about on it, are always 
easily seen, and the cutting edges as well 
as the fiiie finish are saved from damage. 



Better in some ways than the 
bare cloth is a wooden disk, 
either dished or plain, as at B 
and C, with the velvet glued in 
place as a lining. 

This is the thirteenth in a 
scries of articles by Mr. Simon 
on shop problems of interest to 
machinist and tuolmaker. In 
his next article, which is 
scheduled for early publica- 
tion, he discusses the use of 
wire in the shop and shows how 
many operations can be sim- 
plified through its use. 

Electric Muffle Made 
from Heating Unit 

AN EFFICIENT electric 
. muffle for heat treating 
metals in the home workshop 
can be made from the common 
reflector type of portable electric 
heater designed for household 



This type of heater has the 
resistance wire wound on a por- 
celain tube. When in use the 
tube becomes red-hot and is the 
correct temperature for harden- 
ing and tempering steel. 

The tools to be treated are 
slipped inside the tube and heated to 
whatever temperature is desired without 
any danger of burning them or deposit- 
ing a heavy coating of scale on their 
outer surfaces, both of which difiiculties 
are likely to occur when a gas or coal 
stove is used in hardening and tempering 
operations. 

If so desired, one of these resistance 
units can be mounted on a metal stand 
and can be placed as a permanent fixture 
on the workbench. — S. Bingham Hood. 



m:4 




Figs. 4 and 5. Babbitt, lead, and solder si.uplify many oper- 
ations. Fig. 6. Heavy, dark velvet forms a bed for tools. 



Chalk Holder Aids in Accurate Scribing 



EVERY mechanic knows that in 
marking work a much larger surface 
is usually chalked than is neces- 
sary because the exact position is not 
known until the surface gage is used. 

With the chalk holder shown, the chalk 
marks the exact place that the scriber 
will follow and thus no time is wasted. 

The clamp is made from bakelite and 
drilled to receive the chalk and scriber of 
the gage. Cut a slot through on the edge 
having the scriber hole and drill and tap a 
hole in the center of the piece to receive 
the tightening screw. The comers of the 





TIGHTENING 5CREW 



SPRING SLOT 



HOLE FOR SC(?IBCR 



The holder, which can be made in any conven- 
ient size, fastens on the scriber of the gage. 



The chalk mark is made at just the right 
height to be in line with the scriber point. 



holder can be rounded or left square as 
desired. 

Slip the holder on the scriber, which is 
held in the surface gage, and then put the 
chalk in place. Tighten the screw, being 
careful to see that the holder is in a hori- 
zontal position. The combination scriber 
and chalker is now ready for use on 
the surface plate. — H. Moore. 




IF YOU remove the center 
from the headstock of your 
lathe for any reason, plug the 
hole with a piece of clean 
waste to keep the dirt out. 

A flat drill will often drill 
hard, tough materials better 
than a twist drill. 

When a drill squeaks in the 
hole, it is usually a sign that 
the side clearance has worn 
away. Trying to force the drill 
under this condition may 
break it. 

Carbon tool steel proves 
superior to high-speed steel in 
many cases for putting a good 
finish on work. 

Back gears are to be used for 
two principal purposes — 
when more power is needed to 
pull a heavy cut, or when the 
speed must be reduced to cut 
exceptionally hard or tough 
materials. 

A leather belt should always 
be run with the hair or grain 
side toward the pulley, be- 
cause the belt is less apt to 
crack, will last longer, and will 
transmit more power. 
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Inside Measurement ^-^ any size 




Quiel^ly ^ EasUy — Accurately 

For measuring inside diameters of rings, cylinders, holes, widths of slots, 
recesses — anywhere that inside dimensions are required — there is a 
Brown &. Sharpe Tool which will measure accurately and quickly. 
Here are some of the tools universally used by skilled mechanics. 

BS 





INSIDE MICROMETER CALIPER NO. 250 

With a range .200" to 1" by thousandths of 
an inch, this micrometer is especially adapted 
for accurately measuring small internal di- 
mensions. 



INSIDE MICROMETER NO. 264 

With a range 2'^ to 8" by thousandths of an 
inch, this is truly a versatile tool for inside 
measuring. Clamp nut— an exclusive Browa 
dC Sharpe feature— preserves the aciting. 





INSIDE MICROMETER CALIPER NO. 252 

Shape of the jaws makes it possible to take 
■rOp inside measurements over a flange or shoulder. 
H' Range '/j" to 1 lY' by thousandths of an inch. 



TUBULAR INSIDE MICROMETERS NO. 276 

Takes long inside measurements by thou- 
sandths of an inch. There are three separate 
tools, with changeable anvils having a com- 
bined range of from 12" to 42". They are 
light, accurate tools, easy to handle. 



TELESCOPING GAUGES 
NO. 590 




trj — v.. 



:a5 If 



Designed to be used with a Micrometer Cal- 
iper to determine quickly internal measure- 
ments. Telescoping head expands to full size 
of hole or slot to be measured and is then 
locked by turn of knurled screw in end of 
handle. Range ^^'^ to 6" is secured by using 
five interchangeable heads. 



VERNIER CALIPERS NO. 570 

A veruttle tool for both inside and outside 
mcssuring by thousandths of an inch. Grad- 
uated on one side for inside, and on other 
side for outside measuremenu, thus simplify- 
inK the reading. Made in four sizes: 6", 12", 
24" and 36". 



Other Brovm &. Sharpe Tools for inside measuring include : Thickness Gauges, Rules, 
Inside Calipers, Indicators, Vernier Height Gauges, Depth Gauges. All these tools are 
described in our Small Tool Catalog No. 31 which includes over 2300 useful tools. 
Send for a copy. Dept. P. S., Brown & Sharpe Mfg. Co., Providence, R. I., U. S. A. 

Brown & Sharpe Tools 

"WORLD'S STANDARD OF ACCURACY" 
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IT JUMPS 

right at you 
doesnt It? 



® 



And "Keamrite" reamers jump at jobs 
the same way. If you ream one hole a 
year that hole must be accurate. If 
you ream ten thousand, you want the 
same accuracy plus toughness, long 
wearing qualities and the ability to 
take punishment. Either way "Ream- 
rites" will suit you. 

Are you an automobile mechanic? 

If you arc, you will be interested in our 
new Reamer sets. We call them the Big 
Five because each one contains five reamers 
that are most frequently used. There is a 
Big Five Set for Fords, Chcvrolets, Pon- 
tiacs, Essexes, Whippets and Dodges. 
Tell us vyhich set you are interested in and 
we'll send you complete details, the price, 
and tell you where you can buy it. 



ORCeNnCLD 

CORPOl 



PmPAND DIE 

it ATI O N 



ORCKMriCLO. 



I MASS.. U.S.A. 

5 Warren Street 



New York: 
Chicaeo: 

. 611 W. WashinRton Blvd. 
Detroit: 228 Congrew St., W. 

GTD, Greenfield, Mast.: Send me the dope 

on your Bi^ Five Reamer Set for 

cars. (Write your name and address in the 
marpn!) 



Copying an Antique Low Boy 



By 

F. J. BRYANT 

WOODWORKERS often 
like to try their hand at 
copying a fine speci- 
men of antique furniture — such 
a piece, for example, as the low 
boy illustrated. The original, 
which was made about 1740, is 
noteworthy for its grace, and 
because of its limited size 
would look as well in a small as 
in a large room. 

The legs are taken from what 
is known as the " cabriole " de- 
sign, which places the low boy 
in the Queen Anne period. 

Walnut is the wood of the 
original, but either maple or 
mahogany can be used, if de- 
sired, in building a reproduction 
backs, bottoms, guides, runs, and sides of 
the drawers are of white pine. 

Mortise and tenon joints are used for 
the back and ends, the tenons being ^ in. 
thick and in. long. On the back and 
end boards, the tenons are made the full 
width of the stock, \ly^ in. The back, the 
ends, and the rails and stiles on the front 
are made flush with the legs. Small visible 
dovetails are shown where the front rails 
and stiles join together. 

In making the legs lay out the shape by 
ruling off a number of 1-in. squares on 
wall board or stiff cardboard, draw the 
outline, and cut a pattern. Place this on 




A handmade low boy such 
purchased for much less than one 



shown could not be 
hundred dollars. 



The 




BEVELED 



SQUARE 
HERE WITH 
CORNERS 
ROUNDED 
OVER 



I SOUAREJ 



An itemized cutting list and additional information can be obtained 
by sending a stamped envelope for Home Workshop Bulletin No. 3. 



one side of the stock and trace the outline 
on the wood. Do this on an adjoining side 
or surface, turning the pattern over. The 
piece is now ready for band sawing. Fol- 
low the pencil line closely and cut out the 
entire piece. 

Tack or glue the waste pieces lightly 
back in position, turn the leg over, and 
repeat the cutting of the leg on the other 
side. In other words, use the cutaway 
stock for a cradle while making the second 
cut. All four legs are fashioned this way. 
All that remains is to spokeshave the legs 
from a rounded shape near the base to an 
almost square shape near the top. 

If walnut is used, an oil stain may be 
applied and followed 
with a wash coat of shel- 
lac, a filler, and two 
coats of varnish. Oil 
rubbing is another de- 
sirable method of finish- 
ing, but it takes longer 
and requires a number of 
coats. Mahogany can be 
treated the same waj'; 
maple, however, should 
be left in the natural 
color. 

For the drawer han- 
dles select reproductions 
of a Chippendale design 
in dull antique brass fin- 
ish. A self -ad dressed en- 
velope sent to the Infor- 
mation Department of 
Popular Science 
Monthly will bring the 
name of a manufacturer 
who stocks an exact copy 
of the handles illus- 
trated. 

Those who wish a 
complete list of mate- 
rials and additional hints 
on the construction 
should send a self-ad- 
r^ressed and stamped en- 
velope with a request for 
Home Workshop Bulle- 
tin No. 3. 




FOOT FOR LOW BOr 
SHAPE SAME 
ON BOTH SIDES. 
MAKE FOUR 
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How to Fit a Flush 
Ring Door Catch 

WHEN the projecting case and knob 
of an ordinary cupboard catch or 
latch is objectionable, the handy man will 
find tucked away upon the shelves of the 
nearest large hardware store just the 
substitute he needs — a flush ring catch. 

A flush catch leaves the face of the door 
and of the bookcase, cupboard, or chest of 
drawers with no projection to mar its 
smoothness. The catch purchased may 
be different in size and shape from the 
one illustrated, but usuaUy its mecha- 
nism and the method of attachment are 
similar. 

In fitting this particular catch, locate 
the center line A and on it the center of 
the ring socket B, which is IJ^ in. from 



CUT RECESS D, 




CUTTlNe THE RECESS FOR n.USH CATCH 



The design of the catch may vary slightly, 
but the method of fitting will be the same. 

the front corner of the faceplate. Bore 
a 1-in. hole about Jfg in. deep to receive 
chamber C. With a gouge or narrow 
chisel, finish the circular recess D to re- 
ceive the dome-shaped casing of the 
finger hole. Cut a ^-in. groove E back 
to the ring socket and a l4-in. groove F 
nearly to the back of the faceplate to al- 
low the back end of the latch plenty of 
room. The groove E-F should be in. 
deep but stopped at the front so it will 
be not more than in. from the face of 
the door, as indicated at G. 

Fit the plate by laying the latch in the 
recess and marking lines // carefully with 
a sharp knife point. Also mark lines J 
accurately with a gage, for the neatness 
with which the face and edge plates are 
fitted depends much up)on these lines. 
The plate recesses should be just the 
depth to allow the faces of the plates to 
rest exactly flush with the face of the door. 

Make the first cut of the chisel a trifle 
away from the line, then cut back to the 
line. Trim to depth, holding the chisel 
carefully as shown. 

Fasten the catch in place with screws, 
being sure the latch works freely. Close 
the door and mark the location of the 
latch upon the door frame. Mark plate 
lines //' of the striker plate and cut out 
the plate recess. Fasten the plate with 
screws and chisel a recess to allow the 
latch to enter easily. — C. A. K. 

Slow-drying or "tacky" paint, as it is 
generally termed, may be caused by a 
number of things. One of the most fre- 
quent, however, is the use of adulterated 
linseed oil, kerosene, fish oil, rosin oil, 
mineral oils, or other nondrying oils in the 
paint instead of, or in addition to, the 
pure linseed oil. 



When a tool makes 
work easier, better, 
more interesting 



on handle. It is a ratchet 
driver — likewise right and left. 
It is a rigid screw-driver: lli 
inches long or 18V4 inches, just 
as you adjust it. 

Spring in handle makes it the 
Quick-Return. Just push! 
Spring brings handle back for 
next push: keeps bit in screw. 

With a bit for small screws, 
another for medium screws, 
and a third for large, it is three 
different size screw-drivers in 
each of these various ways of 
using the tool. 

The "Yankee" Spiral Ratchet 
ScreM'-driver also drills holes 
and countersinks the holes for 
the screwheads. 




BY making work easier, bet- 
ter, and more interesting, 
"Yankee" Tools inspire a man, 
stir his ingenuity, encourage 
him . . . and make him better! 

So, it long has been said, by 
men who work with tools, that 
"'Yankee' Tools Make Better 
Mechanics." 

Only in tools marked with the 
name "Yankee" can you get 
"Yankee" efficiency, durability, 
and economy. 

You find "Yankee" ingenuity 
at its best, in the "Yankee" 
Spiral Ratchet Screw-driver. 

It is a spiral driver — right and 
left movement, driving or draw- 
ing screws simply by pressing 



No. 130-A.— 

Quick Return. 
1 hree bits, 
*3.45. 




Name. 



Toors 

TO HELP YOU MAKE THINGS ^ 

North Bros. Mfg. Co., Lehigh .-X venue. Philadelphia, V- A. 

1 know how good tools help; Send me "Yankee" Tool Book, showing Bit 
Braces with famous "Yankee" Ratchet, new Two-speed (11-inch) Hand 
Drills, Automatic Push Drills, Ratchet Breast, Hand and Chain Drills, Re- 
movable-base Vises, etc. 

.\ddress (ps) 
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Where Screws 
Get A Real 
Test 




The Dyer Motorcraft — a 
rough water speed runa- 
bout — is capable of running 
all season in heavy weather. 

Naturally such heavy 
weather performance is 
only possible in a hull that is 
properly designed and con- 
structed of the best mater- 
ials to withstand constant 
pounding into the waves. 

There are 4819 American 
Screws in the planking of 
a Dyer Motorcraft. They 
are selected to do this job 
because they stand the 
strain of rough treatment. 

You can do any job bet- 
ter with A merican Screws 





WOOD 
SCETWS 



ructifyt 
scecws 



STOt 
BClIS 



Tia 

BOiTS 



AWCI2IC/\I\SCCCU/0D 

PC0VIDCIMCC,I2.I..U.S.A. 

^ wtsnin npoijzj wisi uwdou« sloocacciu. 

A/if it Jhgether With Screws 



Embossed Leather Decorates 
Metal Paper Knife 



By F. CLARKE HUGHES 



V INCAS- 
ING its handle in 
embossed leather, 
a plain paper knife 
can be converted 
into an attractive 
ornament for any 
desk, as shown at 
the right. The em- 
bossed design is 

similar to one used in making the leather 
book ends previously described in this 
series (P.S.M,, Jan. '30, p. 100). 

Leather is a most satisfactory and dur- 
able material for craft work, and with 
this new and easy method of embossing, 
many designs can be developed. 

The materials needed are: a piece of 
stiff metal for the blade, brass, copper, 
or steel being the best suited; two pieces 
of leather, preferably tooling calf for the 
handle; a scrap piece of leather for the 
lacing, linoleum for the die, felt for the 
pads, and two wooden blocks to be used 
in the pressing or embossing operations. 
If desired, sheet celluloid can be used for 
the blade. 

The best way to cut the pattern is to 
fold a long narrow piece of paper in the 
middle as shown in the illustration at the 
bottom of the page and make a free-hand 
cut with the scissors. Many novel and 
original designs can be made in this way. 
However, the general shape should con- 
form more or less closely to the draw- 




This leather embellished letter knife lends 
a note of decoration to the entire desk top. 



CUT TWO PItCtS FOR HANDLt 



HANOlf EXTENDS 
WEJ? METAL '/i 
ON ALL 5IDE5^ 



POINT OF 
LEATHER QIUED 
■TO BLADE 




CUTTING miTERN 
FROM PAPER 




LINOLEUM DIE CARVED 
IN LOW RELIEF 
BLOCK OF WOOD 
FELT PADS 
LtATHE.ll 
DIE 

WOOD BLOCK 



UCES CUT FROM 
SMAa LtATtlTR SCRAPS 



TWO TYPES OF LAONO 



Dimensions of the knife, cutting the pattern, punchins the holes, 
how the lace is cut, the linoleum die, and the types of lacing. 



ing insofar as the 
narrow neck is 
concerned because 
this serves as a 
means of retaining 
the leather on the 
handle. 

In cutting the 
blade a number of 
the more common 
of the tools to be found about the ordinary 
home shop may prove useful. A pair of 
tin snips, a small cold chisel, or a small 
jeweler's saw will doubtless be the best to 
use for this shaping, but it will be a 
problem for the individual craftsman to 
work out for himself, making use of the 
tools which are available to him. The 
burrs around the edges may be taken off 
with a file or a small grinder. 

The leather handle should be cut as 
shown so that the outside line is yi in. 
larger all around than the body of the 
blade. The leather may be either the 
regular commercial "tooling calf" or 
salvaged from an old shoe or slipper. 

The die used in the embossing opera- 
tion is made by cutting a piece of battle- 
ship linoleum to the shape and design 
desired (see drawing at the bottom of the 
page). Wet the leather thoroughly be- 
fore placing it against the die. 

Place the leather, die, felt pads, and 
blocks in a vise or old letterpress, if one 
is available, and apply the pressure. 

Remove the leather before 
it is dry or it will stick to 
the die. 

The holes for the lacing 
can be made with an or- 
dinary leather punch or, 
if none is available, with 
a nail filed flat at the end. 
These holes should be 
placed %, in. apart and yi 
in. in from the edge of the 
leather. 

A thin black leather 
such as kid or kangaroo 
skin is the best to use for 
the lacing and may be ob- 
tained by cutting from a 
small round piece taken 
from a glove or slipper. A 
plain over and over type 
of lacing is used. 

After the edges have 
been laced and all of the 
loose ends and rough 
places smoothed and pol- 
ished, it is well to shellac 
the edges and polish the 
whole with a little shoe 
dressing or floor wax. 



NAIL FILED SQUARE MAKES 
0000 PUNCH WNtN USED 
ON WOOD BLOCK 
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Blueprints forliiur 
Home Workshop 



To Assist you in your home workshop, 
Popular Science Monthly offers large 
blueprints containing working drawings of a 
number of well-tested projects. Each subject 
can be obtained for 25 cents with the exception 
of certain designs that require two or three 
sheets of blueprints and are accordingly SO or 
75 cents as noted below. The blueprints are 
each 15 by 22 in. 

Popular Science IVIonthly, 
381 Fourth Avenue, New York 

Send mc the blueprint, or blueprints, I hare 

■underlined below, for which I inclose 

dollars cents. 



Airplane Model* 

SO. 36-in. Riie-off- 
Ground Tractor 

69. Lindbergh's Mono- 
plane (3-ft. fly- 
ing) 

82. 30-in. Single Stick 

86. 3S-in. Twin Pusher 

87. 30-in. Seaplane 
89-90. Bremen (3-ft. 

flying), 50c 
102. Morris Seaplane 

(record flight 

12 H min.) 
104. Tractor (record 

flight 6.024 ft.) 

Furniture 

1. Sewing Table 

2. Smoking Cabinet 

3. End Table with 

Book Trough 
5. Kitchen Cabinet 
13. Tea Wagon 

17. Cedar Chest 

18. Telephone Table 

and Stool 

19. Grandfather Clock 

20. Flat Top Desk 

21. Colonial Desk 
24. Gateleg Table 

31. Two Sewing Cabi- 
nets 

33. Dining Alcove 

36. Rush-Bottom Chair 

37. Simple Bookcase 

38. Sheraton Table 

39. Chest of Drawers 
49. Broom Cabinet 
60. Welsh Dresser 

68. Magazine- 
Rack Table and 
Book-Trough 
Table 

70-71. Console Radio 
Cabinet, 50c 
77. Simple Pier Cabi- 
net and Wall 
Shelves 
Treasure Chests 
Modernistic Stand; 
Modernistic 
Bookcase 
Modern Fold- 
ing Screens 
93. Three Modern 
Lamps 
Modernistic 
Book Ends, Book 
Shelf, Low Stand 
Tavern Table and 
Colonial Mirror 



78. 
88. 



91. 



100. 



105. 



Radio Seta 

103. One-Tube (battery 
operated) 

42. Three-Stage Am- 

plifier 

43. Four-Tube (battery 

operated) 
54. Five-Tube (battery 
operated) 



55. Five-Tube Details 

79. Electric 

80. Electric High Pow- 

er Unit 

81. Electric Low Pow- 

er Unit 

97. One-Tube Electric 

98. Two-Tube Electric 

99. Four-Tube Electric 
109. Screen-Grid Set 

Ship and Coach 
Models 

44-45. Pirate Galley or 
Felucca, 50c 

46-47. Spanish Treasure 
Galleon, 50c 

48. 20-in. Racing Yacht 

51-52-53. Clipper— 

Sovereign of the 
Seas, 75c 

57-58-59. Constitution 
("Old Iron- 
sides"), 75c 

61-62. Viking, SOc 

63-64. 29-in. Toy Motor 
Boat, 50c 

74-75-76. Santa Maria 
(18-in. hull), 75c 

83-84-85. Mayflower 
(17H-in.hull),75c 
92. Baltimore Clipper 
(8 in. long) 

94-95-96. Mississippi 
Steamboat, 75c 

106-107. 42-in. Racing 
Yacht. Sea 
Scout, 50c 

66. S h i p Model 

Weather Vane 
108. Scenic Half-Model 

of Barque 
110-111-112. Schooner 

Bluenoae, 75c 
115-116-117. Concord 

Stagecoach, 75c 

Toys 

28. Pullman Play Table 

56. Birds and Animals 

67. Lindbergh's 

Plane 

72. Colonial Doll's 

House 

73. Doll's House 

Furniture 
101. Fire Engine, 
Sprinkler, Truck, 
Tractor 

113. Lathe, Drill Press, 

Saw, and Jointer 

114. Airplane Cockpit 

with Controls 

Miscellaneous 



IS. Workbench 
26. Baby's Crib and 

Play Pen 
30. Tool Cabinet, Bor- 
ing Gage, and 
Bench Hook 
65. Six Simple Block 
Puzzles 

Price 25 centa each c«:cept where otherwiae noted 



Name 

(Please print name and address very clearly) 

Strett 

City and Slate 



Hold Your Money 

until this test convinces you 




A sales policy that has won 
millions of friends. Try this 
remarkable cream 7 days at 
our expense before you make 
your decision. 



GENTLEMEN : When we perfected our 
new shaving cream, we decided upon a 
daring course. Rather than attempt to force 
men into buying it through eloquence or 
printed argument, we staked our whole case 
on a trial. 

We told men, as we tell you here : "Don't 
buy— yet. Let us prove our product's outstand- 
ing merit by sending you enough for a fair 
test at our risk. You be the judge." 

Millions took us up and Palmolive Shav- 
ing Cream is today the world's largest sell- 
ing. For 86% of those who tested it found 
what they had long sought. They became 
wedded to this remarkable new shaving 
cream. 

The coupon brings the test 

We are large soap manufacturers. 67 
years' experience stand behind our labora- 
tories. Palmolive Soap, one of our prod- 

3142 



5 Outstanding 
Superiorities 

1 Multiplies itself in lather 
250 times. 

2 Softens the beard in one 
minute. 

^ Maintains its creamy full- 
ness for 10 minutes on the 
face. 

^ Strong bubbles hold the 
hairs erect for shaving. 

C Fine after-effects due to 
palm and olive oil content. 




ucts, is outstandingly a leader of the world. 
So, we felt, a shaving cream bearing our 
name must excel all others. 

Our great laboratories tackled this difficult 
problem, worked on it for years. In all 129 
formulas were discarded before success came. 
Then we found we had a product with 5 ma- 
jor superiorities. Read them above. 

Please make our test 

So we ask you to mail the convenient cou- 
pon for your test. Even if you usually do not 
send coupons, please mail this one. We prom- 
ise you great things. But tee take the risk of 
convincing ^0//. Clip it now. 



j 7 SHAVES FREE 

'. I anacanof Palmolive After ShavingTalo 
■ m Simply insert your tiame and address and 
^^■mail to Palmolive, Dept. M-824, P. O. 
"Box 375, Grand Central Post Office. 
New York Qty. 



PALMOUVE RADIO HOUR - Broadcast every 
Wednesday— from 9:30 to 10:}0 p. m.. Eastern time; 
8:30 to 9:30 p. m.. Central time; 7:30 to 8:30 p. m.. 
Mountain time; 6:30 to 7:30 p. m.,Pacifictime— over 
station W£AF and 39 stations associated with The 
National Broadcasting Co. 
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strongest 

adhesive 

known! 



Casco will glue practically even-thing 
— wood to wood, metal, glass, card- 
board, leather or paper— and glue it 
permanently. 

It is an all-glue dry powder which you 
simply stir as required in cold water 
and apply. 

No Waste — No Heating — 
No Odor 

You mix it cold and use it cold. One 
pound of dry powder makes I'a quarts 
of high-powered liquid glue — and it 
spreads further. 

Casco is unparalleled in strength — 
tests 3800 lbs. per square inch on hard 
maple — the glue joint is .stronger than 
the wood itself — and it is not affected 
by moisture or atmospheric changes 
because 

Casco Glue Is 
Waterproof 

Casco has been used for many years by 
leading aeroplane and woodworking in- 
dustries — but is now available to every- 
body in convenient } ■> and 1 pound 
packages. 

Try it on any difficult gluing job on 
wluch other adhesives have failed. 
Fill out completely the coupon below — 
one test will convince you that Casco is 
the most practical, durable, convenient 
and inexpensive glue you have ever 
used. 



^ucanGlacii 

V 

m ii mmiB 



The Casein Manufacturing Company of America, Inc. 
15 Park Row, New York 

Enclosed find 10c (stamps only) to cover postage and 
hiindllnt; co8t for which send me your trial packa^^e ot 
Casco Waterproot Glue. 



Name . 



City Stale 

tffirdtcare. Paint, or Lumber Dealer's Name (Please In- 
clude) 
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The set includes a 
table and chairs, all 
fashioned after the 
true Swiss furni- 
ture construction. 




Building Simple Swiss 
Pattern Furniture 



By III SIBLEY 



FOR simplicity of construction and 
general adaptability, the Swiss break- 
fast set illustrated probably has few 
equals. The table and chairs, which are 
an exact copy of original Swiss furniture, 
are the handiwork of Fred Hauser, of 
Pasadena, Calif. 

Each piece can be turned out readily in 
the home workshop, since no lathe work 
is required. While a band saw will come 
in handy for cutting the chair backs, a 
coping or keyhole saw can be used. Mr. 
Hauser fashioned the set from gumwood, 
but other woods will serve the purpose. 

In making a chair, the seat is first cut 
from J-i-'in. lumber, two pieces being 
doweled and glued together if necessary. 
Chisel two mortises to receive the back 
rest tenons; then screw the crosspieces or 
cleats on the underside. Locate the 
centers of the holes for the legs, and bore 
them at the suggested angles. 

Note that the ends of the legs come 
flush with the top of the seat. While this 
is contrary to conventional practice, it is 



Simplicity attained 
with no loss of beau- 
ty is the outstanding 
feature in this design. 



according to true Swiss furniture design. 
A thin hardwood wedge driven in the top 
of each leg at right angles to the seat 
grain insures a firm joint. 

Plane the legs roughly octagonal and 
finish them with a jackknife or spoke- 
shave. Round the upper ends to fit 
snugly in the seat holes, and drive in the 
wedges, smoothing the top surface with 
sandpaper. Make tool marks in the top 
of the seat with a chisel or broad gouge 
to give the cKect of hand-hewn lumber. 
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The table top is made in three sections, and 
wooden cleats are used instead of the usual rails. 



Chair dimensions and pattern for the back, 
which is made in halves and glued and doweled. 

For the cleats, choose a tough wood and 
screw them to the bottom of the seat in 
such a manner that they are not likely to 
split when the wedges are driven into the 
tenons of the back. Oak is not a partic- 
ularly good material for the cleats, since 
it splits too readily. 

The back rest is made in halves, cut 
according to the diagram and held to- 
gether with dowels and glue. After the 
dowels are inserted, but before gluing or 
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sawing the outlines, plane the surface so 
that the finished joint will not be evident. 
In gluing this joint, as well as all others, 
clamp the parts together tightly while 
the glue is drying. Next drive the tenons 
into the mortises and tighten with wedges 
similar to those used in the legs. 

While very substantial, the table is 
about as simple a one as can be made, con- 
sisting simply of a top. two cross-cleats, 
and four legs. Build the top from three 
IJ^-in. finished planks, fitting them to- 
gether with dowels and glue, and screw- 
ing on the cleats. To give the appearance 
of having been worn by scrubbing for 
many generations, the corners are tapered 
off with a plane, rasp, and sandpaper. 

The table legs are attached in the same 
manner as those on the chair, but are 
slightly heavier. 

The finish is a matter of individual 
taste. The originals were stained with 
walnut stain, sandpapered, stained again, 
and the surface hand-buffed with a coarse 
cloth to a dull luster. 

Using a Small Grinding 
Wheel in the Lathe 



GRINDING WHEEL 




The wheel is held in a chuck, and the compound 
rett ii uied as a table for guiding the work. 

WHEN it is necessary to grind an oval 
form — as for flanging some light 
tank heads — a machinist in a small shop 
is likely to be at a loss as to how best to 
get the outline true without undue ex- 
pense. 

A unique method is to chuck a grinding 
wheel in a lathe and use the compound 
rest as a work support. In this way, the 
line to be followed is in clear sight, and 
the work is at all times square with the 
side of the wheel. This application of the 
wheel will allow a lathe to serve in an 
emergency as a surface grinder in small 
shops. — .Albert E. Bird. 

How to Remove Cement 
and Plaster from Tiles 

TO REMOX'E cement and plaster from 
tile floors, first scrape off as much as 
possible and then apply muriatic acid in the 
proportions of one part acid to ten parts 
water. Add the acid slowly and cautiously 
to the water and handle the mixture with 
care. 

Rub the marks with a rubbing stone or 
an oilstone such as is used for sharpening 
tools. The oil with which the oilstone is 
impregnated will have no effect on the 
tiles. Work quickly, do not allow the acid 
to remain too long, and wash it off very 
thoroughly. 



Cyommancle/)c 

FITZHUQH GREEN, US.N. 

Arctic Explorer, 
Naval Officer, 
Author and 
Artisan, Scuv^., 




Thousands of home crafts- 
men, mechanics, model 
makers and carpenters — 
along with hundreds of ^ 
instructors in manual ^ 
training schools — all 
join in using and ^ 
endorsing these 



stones. 




"I love the 
feel of good, sharp, 
clean-cutting tools." 

"^Carborundum Sharpening 
Stones have always been an im- 
portant part of my workshop and 
expedition equipment." 



In your tool kit, too, Carborundum 
Brand Sharpening Stones will more 
than pay for their presence. Fast, clean- 
cutting, they will keep every edge tool 
keen, smooth-cutting — and every crafts- 
man knows the value of perfectly condi- 
tioned edge tools. 
^ There is sure to be a Hardware Dealer con> 
■ venient to your oflSce or home. And he is cer^ 
tain to handle 

CARBORUNDUM 

REG. U. S. PAT. OFF. 

BRAND 

SHARPENING STONES 

The CARBORUNDUM Company 

Niagara Falls, N. Y. 
Canadian Carborundum Co., Ltd., Niagara Falls, Ont. 

( CrlMniBdum li ttia lUfiJtend Tnd. Uwk of Tb, CubovuaduiB Ctfmpwi; tar lu Pninttt ) 



36 Page 
oTBooldetPl 

• "How to Sharpen 

Wood-working Tools" 



SEND XmS COUPON FOR HELPFUL DOOKLETl 
The Cmrbonmdiini Companj. Dept. P*l, Niagsra Falls, N. Y. 

Name 

AddrcM 
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Design this 
SILVER TRAY 

With the NEW 

C OM PA S S 



The hexagonal form for metal 
trays is an interesting prob- 
lem, calling for accuracy from 
the very beginning. 

In laying out your pattern, 
you follow the old high-school 
geometry exercise of dividing 
a circle into six equal parts, 
■with a compass. It seldom 
used to work, with a wobbly 
spread-leg compass. But if a 
compass is trut, and you are 
careful in placing the center- 
pin, it works! 

The new Esterbrook Com- 
pass can't wobble, can't tear, 
can't slip. Needle and lead are 
always vertical and parallel. It's 
a precision instrument — and 
your hexagons are true. 

The radius is shown in inches 
or centimeters, right on the 
beam. Small as it is, it makes 
true circles from inch to 
eight inch diameters. 

In flat, triangular box that 
slips easily into your vest 
pocket. 50c at all stationers, 
or send direct to Esterbrook 
Pen Co., 80 Cooper St., Cam- 
den, N. J. We will mail post- 
paid on receipt of coin, money 
Older, or stamps. 





f 











Using thi Esterhroet com- 
pass /or small circla 



The Esltrhroolk com* 
pass ■with slide 
reviri'.d — for large 
circles 





Painting model railway cars is an operation that, if carried out 
carefully, does much to add to the realism of the entire system. 

Painting Model Railroads 



HIGH-GRADE 
model railway lo- 
comotives and the 
various cars are painted 
by a dipping process, and 
the enamel is baked on to give an attrac- 
tive and durable finish. Repainting is, 
however, often necessary. Cars will be- 
come derailed and collisions will occur 
even on the best regulated model railway, 
so that the enamel in time becomes 
chipped and scratched. Then, too, the 
color scheme, even when the equipment 
is new, may not be what is desired for the 
system. 

Brushing lacquer is by all odds the 
most convenient material with which to 
change the color scheme of new additions 
to the rolling stock or to do a refinishing 
job. In particular, the brushing lacquer 
designated as auto and metal surfacer is 
ideal for painting the nickel wheels on 
model railway rolling stock. It covers 
perfectly with one coat and the color — a 
dark, rusty brown — is most realistic. 

There are three essentials to success in 
painting locomotives and car bodies. The 
first is the use of at least two coats of 
lacquer to which e.xtra solvent has been 
added to make it somewhat thinner than 
normal. The second is to use small 
brushes of either badger or camel's hair. 
The third is patience in liberal quantities. 

I have spent as much as five hours in 
painting one model locomotive, includ- 
ing the time used in painstakingly going 
over the handrails and other trimmings. 

Have all surfaces clean, smooth, and 
absolutely free from oil before you start. 
Remove the body while you paint it if it 
is to be a different color than the frame. 
Remove the motors 
of locomotives and 
the trucks of pas- 
senger cars during 
the wheel-painting 
operation. _^ 

The solvent in ^ 
brushing lacquer 
quickly softens the 
original baked-on 
enamel finish. The 
first coat must. 



By 

F. D. RYDER, JR. 




By painting the backs of the headlight bulbs, 
you can gain the same effect as a reflector. 



therefore, be applied 
smoothly without going 
back over spots that 
have once been covered, 
to avoid having the 
original color striking through the color 
you are applying. 

Before tackling a locomotive or pas- 
senger car, perfect your technique on a 
tin cracker box or tin can. 

A coat of undercoater ■white lacquer 
applied to the underside of the roofs of 
the passenger cars will noticeably in- 
crease the brightness of the lighting. 

The judicious use of brushing lacquer 
■will greatly improve the effectiveness of 
the headlights on the locomotive. As 
ordinarily used the headlights scatter 
light in every direction. Headlights on 
real locomotives do not do this. 

A solution of the difficulty is to make 
the rear portion of the bulb act as a re- 
flector. Holding the bulb by the base, 
dip the glass portion in a can of ■white 
brushing lacquer. AUow it to dry for at 
least an hour. Then give it another quick 
dip. Let the second coat dry at least two 
hours and give it another quick dip, this 
time in black lacquer or a color that will 
match the body of the headlight. After 
this treatment, the bulb should be left to 
dry for a day and then, with a penknife, 
mark a ring around the bulb just in front 
of the center line. Carefully scrape off 
the front portion of the lacquer coatings. 

The two coats of white lacquer left on 
the portion of the glass next the base 
reflect a goodly portion of the light for- 
ward. The black outer coat cuts off the 
light that penetrates the white lacquer 
so that no light is projected back^ward. 

If the base of the 
bulb is first fwked 
into a hole in the 
cardboard box in 
■tt'hich you received 
it, the successive 
dippings can be done 
without risk of rub- 
bing the lacquer off 
the glass. The box 
■will also serve tohold 
them while they dry. 
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Assembling Miller Cutters 
for Use on Large Work 

IN ORDER to accomplish some milling 
operations it is often well to use extra 
wide cutters. A method for interlocking 
two or more cutters is shown. 

The greater part of the work is done on 
the surface grinder. In cutter No. 1 cut 
two parallel slots % in. deep, using a 6- 
in. medium grade elastic grinding wheel 
}/i in. wide. Remove the wheel and re- 
place it with a 6 by >^ in. alundum grind- 
er. With this grind recesses A and C to a 
depth of Jfe-in. 

Coat the cutter with a fairly heavy 
application of Prussian blue and place it 
on the arbor with cutter No. 2. In this 
way the location of the slot in No. 2 can 
be ascertained. 

Repeat the grinder operation on cutter 
No. 2, making the slot ^ in. wider than 
the corresponding extension on No. 1. 

The cutters can then be ground down to 
the same size radially. 

By using a variation of this system it 
can be applied to gang type cutters of 
varying diameters. — H. Chamberland. 



GROOVE 



RECESSES 



RIB 



RECESSES 




ARBOR 



MILLING CUTTERS 



CUT SLOT Ve" WIDER THAN 
CORRESPONDING EXTENSION 



RECESSES 7 Xjj 



This method of interlocking can be used to make 
as large a gang of cutters as may be needed. 



Nonslip Faceplate Bolts 
Are Aid in Machining 

DIFFICULTY in strapping and the 
possibility of error in attaching a 
laid out job to the faceplate on an engine 
lathe are removed when the nonslip face- 
plate bolts illustrated are used. The bolts 
are made from ^-in. stock, as the head 
of the bolt is ^ in. square. — H. C. 



MAKE % SQU AR E , Vo' THICK. 
AND MILLOrf SIDES A C B 



Dimensions of the bolts, which are made from 
yt-in. stock and threaded to accomodate nuts. 



Certain precautions must be taken 
to insure success in cold weather con- 
crete work. Not only must the mortar be 
kept above freezing during mixing and 
placing, but this temperature must be 
maintained to allow thorough hardening. 





OJ SI ANLRr. MIAMI. FLA. 



Ripping . . . slashing 
. . . leaping . . . seven 

feet of fighting sailfish can 
not elude the Graflex! 

A picture of a lifetime! 
Few such pictures have ever 
been taken! For such an 
opportunity the one camera 
to have along is Graflex . . . 
the surest and simplest cam- 
era for anybody, amateur 
or professional to operate. 





James E. Stanley 

THIS famous sailfish picture has 
been reproduced in over 
200 newspapers and magazines 
throughout the world, bringing 
inestimable publicity to the pho- 
tographer and to the city of Miami, 
Florida. It was made by James E. 
Stanley of Miami, with a Graflex, 
after months of effort. Taken when 
the sky was dull and overcast — 
necessarily taken in a split second 
of extreme excitement — "what 
other camera in the world but a 
Graflex could possibly have done 
it?" says Mr. Stanley. "For Art, 
for Action — I never travel with- 
out my Graflex." 

The big fish weighed 79 pounds, 
measured 7 feet, 8 inches in length, 
and took 38 minutes to land. 



The CAMERA For More Interesting Pictures 




FOLMER GRAFLEX CORP., 





. . .ROCIIESTEll. N.Y. 



FOLMER GRAFLEX CORPORATION, ROCHESTER. N. V. 

I want to see the booklet that tells how more interesting pictures are being made. 
Please send "Why a Graflex?" to name and address written on margin of this page. 
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Midget Plane Flies Indoors 



Crood new 
JPipes are 

Ready for 
Ed^ewortli 

MEN dread breaking in new things 
— new hats, new shoes . . . most 
of all, new pipes. 

But good new pipes are friendly. 
They come through a process that 
mellows the briar before it ever gets 
to you. No need to take a hazing 
nowadays, with good new pipes. 

All the better for Edgeworth, the 
tobacco that will not bite. Edgeworth 
gets the chance to prove itself in pipes 
that don''t bite, either. 

You haven't tried Edgeworth? Use 
the coupon, man! The postman will 
bring you, with our compliments, a 
generous glad-to-meet-you packet of 
the genuine Edgeworth. Try it, like it 
— and thereafter you'll find it always 
the same, all around the world, un- 
changing and good! 



Edgeworth im a combination of 
good tobaccos — aeleeted care* 
fully. Its quality and flavor 
never change. Buy Edgeworth 
anywhere in two forms — 'Steady 
Rnbbed" and Ting Slice." AU 
aiae* — ISi pocket package to 
pound humidor tin. 



El>OEWORTH 

SmOKIIVO TOBACCO 




LARUS A BRO. CO 

lOO 5. 22d St., Richmond, Va. 

1*11 try your Edgeworth. And Vll try it in ■ good 

pipe. 

My naina 

My Btr««t 
And th« 

town and state . 



Now l«t the Erig«worth cornel K-4 



By 

THOMAS CONDAX 




The plane, just a little larger than a man's 
hand, is well suited for indoor fljring. 

DURING the winter months model 
airplane flying usually has to be 
confined indoors. This fact was re- 
sponsible for the designing of the 5>^-in. 
indoor flying model illustrated — a midget 
plane that well deserves the name of 
Parlor Scout: 

Because of the simple construction of 
this model, it is a good starting point for 



the boy who has had little or no experi- 
ence in model building, yet its unique de- 
sign and unusual flying qualities make it 
a worthy project for the expert. 

In constructing the wing, cut and sand- 
paper four '/^i by ^6 by 3>2 in. pieces of 
balsa wood; also five pieces for the wing 
ribs. Assemble the wing with cement, be- 
ing careful to get the proper ^-in. di- 
hedral angle on each half. The wing is 
covered on the top with Japanese tissue, 
which is cemented in place with banana 
oil. 

Construct a rectangle of thin by 
in. balsa strips for the taU. Cover it with 
tissue after applying a little banana oil on 
the frame. The rudder, covered with tis- 
sue on the left side as viewed from the 
rear, is placed in the center of the tail. 

Cut and sandpaper the motor stick to the 
proper dimensions. The front thrust 
bearing and rear hook are made as shown. 
A small drop of airplane model building 
cement will secure them in place. 

The landing gear is made from very 
thin music wire. A clip is bent in the top 
of the V to slip over the motor stick. The 
wheels, which are of balsa, can be held in 
place with a drop of cement on each axle. 

The propeller is carved from a.)4hy yi 
by 3 in. balsa block. 

The motive power is supplied by a J6 
in. square single strand of rubber. A loop 
is tied at each end to allow it to be fast- 
ened to the hooks. The type of 
WIRETHRUST rubber used by chil- 
BEARIN6 dren for making a 

ball return to them 
WIRE WING *s well suited for 
CLIP this use. 



DIHEDRAL ANGLE 




CEMENTED ON 



HOOK rOR 
RUBBER 

Drawings of the various parts needed in assembling the plane. The wing, of course, must be 
located by trial, the final position being somewhere near the middle of the motor stick. 
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Thia roomy and ventilated locker provides a 
place for a boy to keep his sporting equipment. 

A Sturdy Locker 
Made Cheaply 

FOR storing a boy's sporting equip- 
ment and various treasures, this 
modernistic looking locker or closet is 
just the thing. Anj' handy boy can make 
one for himself. 

First, the two ends K by 12 in. by 5 ft. 
1 in. should be made. Cut the decora- 
tive angles accurately, but, if extreme 
simplicity is desired, the embellishments 
may be omitted and the ends made the 
full 12 in. wide, which will allow each 
shelf to be made 1 in. wider. The top 
and bottom shelves should each be ^ by 
lOfS in. by 2 ft. 4 in. and the inside 
shelves ^ by 9 in. by 2 ft. 4 in. Bore 1-in. 
ventilating holes in the ends and smooth 
and sandpaper all outside surfaces. 

Next, place each piece accurately and 
fasten with sixpenny finishing nails, be- 




BOARD DOORS PLYWOOD DOORS 
Assembly of locker, and two types of doors. 



Your arms work 
less but the file works 
more when you use the 
Nicholson Brand, 

Sharp, strong, uniform and depend- 
able, Nicholson Files are selected by 
workmen whose pay depends on 
the amount of filing they can do in 
a given time. 

Ask anybody who has used them 
about the quality of Nicholson 
Files. You can buy them at your 
hardware or mill supply dealer*s in 
shapes and sizes for every filing need. 

NICHOLSON FILE COMPANY 
Providence, R. I., U.S.A. 



U.S.A. 

fTRAOC MARK! 



A File /or "Every Purpose I 



@ This seal on >n advertisam.nt in POPULAR SCIENCE MONTHLY siBnie.s th* approval of the INSTITUTE OF STANDARDS. See paga S. 
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How to make 
a Chess and Checkers Table 




Lepage's Third Home 
Work Shop Book, only 
10 cents. Shows How 
to Muke These 20 
Projects 

Cape Cod Chest of Drawers, 
Alexandria Nest of Tables, 
Old Salem Ship's Cupboard, 
Plymouth Built-in China 
Closet, Lady WashinRlon 
Sewing Cabinet, Set-Back 
Book Shelves, Modernistic 
Desk, Modernistic Table, 
Modernistic Folding Screen, 
Modernistic Fire Screen, 
Chess and Checkers Table, 
Smoking Table, Caned Side 
Chair, China or Book Cabi* 
net, Book Trough and Maga- 
zine Stand, Magazine Car- 
rier, Vanity Case, Book 
Stand, Fernery Stand and 
Folding Sewing Screen. 



Job Plans 10 cents 
each. Order by Num- 
ber as indicated ia 
Coupon. 

16 Sheraton Writing Desk 

17 Sheraton Desk Chair 

18 Colonial Hanging Book 
Shelves 

iQ Smoking and Reading 

Cabinet 
30 Colonial Mirror 

21 Tea Wagon 

22 Telephone Cabinet 

23 Stool for Telephone Cab- 
inet 

24 Manual Training Work 
Bench 

25 Home Worker's Tool 
Cabinet 

36 Spanish GalleoD 
27 Vanity Table 




Complete easy instructions in 
LePage's Book Show You How 

Like to play Chess or Checkers? Why not have a real game 
table that you can make yourself at little cost? Complete, 
easy-to-follow directions are given on page 15 of LePage's 
Third Home Work Shop Book. If you are at all handy with 
tools, you'll find it easy and good fun too. Or you can make 
any of the other projects presented in LePage's Book or Job 
Plans. 

Expert Instruction 

You have expert instruction to guide you. The designs, 
dimension drawings, photographs, step-by-step directions 
and the actual furniture itself were made by William W. 
Klenke, Instructor in Woodworking, Central Commercial 
and Manual Training High School, Newark, New Jersey. 
His e.xperience as an expert gives assurance that each proj- 
ect and the directions for making it are thoroughly prac- 
tical. 

Look over the contents of LePage's book and the Job 
Plans available as shown in the column at the left. The 
price of the book is 10 cents. The Job Plans are 10 cents 
each and are for projects requiring more elaborate instruc- 
tions than those shown in the book. In all cases the in- 
struction consists of printed step-by-step directions, di- 
mensions or full-size patterns, and a photograph of the 
finished article. 

Send 10 Cents for LePage's Third Home 
Work Shop Book 

Simply use the coupon below, sending it to us with 10 cents 
in coin or stamps, and we will at once send you a copy of 
this latest LePage's Book, postage paid. 



Mail 
This 
Coupon 



IE PAGE S 

L IGLUE 

HANDIEST TOOL IN YOUR WORK SHOP 



LePage's Craft League 

719 Essex Ave., Gloucester, Mass. 

Gentlemen: Enclosed please 6nd lo cents (coin or stamps) in 
payment for LePage's New Third Home Work Shop hook. 
Please send a copy of this book to; 

Name 

Sircel 

City Slate 

Please also send the following Job Plans (indicate by 

number those you want. See column at left), for each of which 
I enclose an additional 10 cents. 



ing careful to keep the shelves 5^ in. in 
from the rear edges of the sidepieces so 
that the plywood back, which is ^ in. by 
2 ft. 4 in. by 4 ft. 10 in., can be set in as 
shown. The back is fastened to each shelf 
with fouri)enny nails. If plywood is not 
available, %-in. boards may be used, but 
then the ends of the boards should be cut 
off to lap only ^ in. on the back edge of 
the top shelf, and a backboard ^ by 4 in. 
by 2 ft. 4 in. should be made and fastened 
above it. 

Make the two doors by 14 in. by 
4 ft. 4% in., fastening the pieces together 
by driving 114 in. No. 10 screws through 
a % by 3 by 13 in. cleat at each end as at 
A. If plywood doors are used, mi tared 
pieces by IJ^ in. should be glued and 
bradded on as at B. If a single door is 
preferred, the same construction may be 
used. Bore 1-in. ventilating holes as 
indicated, fit the doors carefully, and 
smooth and sandpaper them. Hang them 
with 2-in. brass butt hinges as wide as the 
thickness of the door will permit, cutting 
into the edge of the door as at C. 

Place by 1 in. doorstops D around 
the door ojjening and a H by 2 by 12 in. 
stop E back of the latch striker. Fit 
hooks and eyes or use some other device 
to hold the left or standing door as at f , 
and place either a latch as at G or a lock 
Insert clothes hooks to suit in the cleats 
H, under the upper inside shelf, and on the 
ends. Make brackets J and fasten in 
place with glue and brads. 

Paint or lacquer in selected colors, say 
red inside and green outside, with black 
edges and p)erhaps a brilliant orange on 
the inside surfaces of the ventilating 
holes. — Charles A. Ki.vg. 

Spirit Soldering Flux 

ABETTER flux for the home work- 
shop than the ordinary "killed spir- 
its" may be made by dissolving stick 
zinc chloride in methylated spirits. The 
stick zinc chloride is sold in sealed glass 
tubes containing 1 oz., for about twenty- 
five cents. One ounce is dissolved in 6 or 
8 oz. of methylated spirits or denatured 
alcohol, according to the strength de- 
sired. The lattc proportion is quite satis- 
factory. This makes a cheap flux which 
has two great advantages over the regular 
acid solution. It can be applied with 
greater ease to the exact spot on the metal 
which is to be soldered and it will cover 
the area with a thin level coating, which 
dries almost instantly and leaves the in- 
tervening spaces bare. It also not only 
performs the office of flux more efficiently, 
but it does not chill the soldering iron as 
much as the other solution. A good test of 
its value may be made by applying the 
solution to a piece of hacksaw blade with- 
out brightening the surface. The solder 
will instantly take hold when applied 
with the soldering iron. — H. Caldwell. 

To GIVE a weathered surface to new cop- 
per weather vanes, downspouts or other 
exposed copper, scrub the surface with a 
strong solution of caustic soda (in hot 
water) and rinse it thoroughly with cold 
water. Then brush on a solution of 1 lb. 
powdered sal ammoniac to 5 gals, water. 
Twenty-four hours after this treatment, 
sprinkle the surface with water. — .A.E.E. 
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Stationery Cabinet 
Protects Paper 

BV USING the easily made cabinet 
shown, it becomes a simple matter 
to keep stationery clean and where it will 
be readily accessible. Pine or basswood 
can be used in the construction. The top, 
door, and bottom are cut from }4-in. stock; 
the back and shelves from }4-m. stock; 
and the ends from ^ ^-in. stock. The brads 
used throughout are H in. long. 

Two 1-in. brass hinges hold the door in 
place. These are screwed in place with 
llat-headed screws after recesses have 
been cut to receive them. The catch used 




The cabinet can be stained to match the desk 
or painted or lacquered any color desired. 

at the top of the door is of the ball and 
socket type. 

The finished cabinet can be stained to 
match the desk or table on which it is to 
rest, or it can be painted or lacquered any 
color to suit individual taste. 

In use, reference books can be arranged 
on top. carbon paper kept on the first shell, 
writing paper on the second and third 
shelves, and unanswered correspondence 
and envelopes on the lower shelf. 

When the door is open, it rests on the 
1-in. diameter wood knob fastened to its 
front. — R. W. Fowler. 



Krtmci BOOKS 

MAY St KtPT ON 

TOP or CA5t 




Drawings showing construction of the cabinet, 
which can be made of cither pine or basswood. 



Dirt spots can be removed from wall 
paper by rubbing with fresh bread. Allow 
the bread to crumble, so that a clean 
surface will be constantly in use against 
the paper. 
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lAe EXTRA SMALL 

Electric Drill 

of a 
hundred 
new uses 




Places electric drills could never before 
hope to reach . . . jobs consigned forever to 
laborious hand tool work . . . are nothing 
to this new wonder tool, the baby of the 
Millers Falls Drill family. Around corners 
or over your head ? — it's easy with this little 
power tool. It weighs only about 3 pounds 
— snuggles into your hand like a well-bal- 
anced screw driver. Into tight places and 
so-called inaccessible spots ? — why this 
handy drill is only 9?'8' overall. 

And yet this Millers Falls ^s" Drill will turn 
out matchless performance. The ball-bear- 
ing motor develops ample power. The 
motor housing is made of "Racolite," a very 
strong moulded compound, a non-conduc- 
tor of heat and electricity. It develops a no- 
load speed of 3,000 R. P. M. although it will 
be furnished with 2,000 or 1,200 R. P. M. at 
no extra cost. The price of $36.00 includes 



an auxiliary handle which can be clamped 
over the end of the housing. 

Write now for additional information on 
this new power tool. Use the coupon below. 
Don't forget either that Millers Falls makes 
a complete line of electric tools — Drills 
from %6' to yg', Screw Drivers, Hammers, 
Grinders (both pedestal and bench), Disc- 
Sander, Portable Grinder. Electric Tool 
Catalog No. 2 contains complete descrip- 
tions and specifications. Millers Falls Com- 
pany, Millers Falls, Mass. New York: 28 
Warren St., Chicago : 9 So. Clinton St. 
Cable address: MILLERFALL NEW YORK 



MILLERS FALLS - 

ELECTRIC TOOLS 



p. S. 2-30 



Millers Falls Company 
Millers Falls, Mass. 

Send me additional data on the new ^s' drill. 
Name 



AcUrets 



© This seal on an advertisement in POPULAR SCIENCE MONTHLY sicnifies the approval of tha INSTITUTE OF STANDARDS. See pace B. 
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AjeTbritt of MaJOn^ . 

with the NEW I930 

Mta&£j(Mc 
Kandi-Skofi 




Craftsmen 
wood 



artisans, farmers, mechanics — ^all who 
in their daily labors or spare-time 
hobbies — are delighted with the sturdy construc- 
tion, splendid efficiency, and moderate cost of this 
Delta equipment. They appreciate keenly in the 
"Handi-Shop" such exclusive constructional fea- 
tures as the Patented Tilting Tables, Automatic- 
ally-Oiled Bronze Bearings, Heavy U-Shaped 
Lathe Bed, and Circular Saw Raising Lever. Send 
coupon for complete description of this remark- 
able workshop. 

New Woodworking Units 

The introduction of the Delta Jointer and Circular 
Saw Units marks a new era in moderate-priced wood- 
working equipment. Now. for the first time, are avail- 
able sturdy, practical machines in compact, convenient 
form at price levels astonishinsly low. The combina- 
tion unit affords a compact, convenient arrangement 
which permits sawing and planing in one quick oper- 
ation. Either Jointer or Saw can be operated sepa- 
rately or both together. Welded steel stand of con- 
venient height. All three units are furnished with 
or without motor, as desired. 

10-Day Trial ! 

For complete details and full description of the new 1030 
Delta line, send coupon for FREE illustrate*! literature. 
Shows many items of interest to those who work with wood. 
You will learn, also, how you can try any Delta equipment for 
10 days under actual working conditiouH at our risk. Thoice 
of three convenient pa>Tuent plans. Mail coupon TODAY I 



New Delta*' Mouldins Cutter 

High speed blades produce 
over 10,000 cuts per minute 
at 3,500 R.P.M. Blades re- 
quire no individual adjust- 
ment. Quickly and easily 
locked in jKwition. Special 
guide fence. Unusually low 
price. Below are a few of 
the many shapes that can 
be made. 





The individual units are built ruBgedly 
to give years of heavy service. Both in- 
corporate many special features of great 
value. P'urnished with or without motor. 



Cuts Over SO Moulding Shapes 
•VHh Only 4 Seta of Blades 

DELTA SPECIALTY CO. 

DMsionol 

DELTA MANUFACTURING CO. 
aC61-C7 HaltMi St. Dept. B-230 MHwauke*. Wit. 



I DELTA SPECIALTY COMPANY, Dept.B-230 
I Division of "Delta Manufacturing Co.** 
! 1661-67 Holton St., Miiwaukee, Wis. 

I Please send me FREE, illustrated literature describing 
■ Ifl.ScI nKuiel "Delta" Woodworking Units. Also details of 
I Id-Day Trial Offer and Easy Payment Plans. (Check spe- 
I cial information desired.) 

I □ Handi-Shop □ Monlding Cutter 

I □ 4" Jointer Units □ 8" (Tirciilar Saw Unit 

\ □ Combination 4" Jointer and 8" Circular Saw 

I n I am interested particularly for home use 

I □ 1 am interested fur shop and professional use 

I Name 



Address.. 



Refinishing an Auto 
Cheaply with a 
Paint Sprayer 

By Everett Eames 

IF MODERN methods are employed, 
it is not difficult to refinish an auto- 
mobile at home. Quick-acting chemi- 
cal paint removers and electrically 
operated paint sprayers are rapidly re- 
placing tedious scraping and brushing 
operations. 

The cost of a small motor-driven spray- 
ing outfit can be more than saved by 
doing the job in one's own garage, and 
the outfit remains to become a permanent 
and valuable addition to the home work- 




Cover the motor, wheels, and top with paper or 
old cloths before applying the paint remover. 

shop equipment. Several reliable, rug- 
gedly buUt outfits are now on the market, 
priced under fifty dollars. 

Although not hard, the work takes 
time — for a novice, about forty hours of 
actual working time. With lacquer fin- 
ishing there is no waiting for paint to 
dry, as one side of the car will dry while 
the other is being sprayed. The car there- 
fore need not be out of commission more 
than a week or ten days, which is about 
the time required by a professional fin- 
ishing shop. 

Before the work is undertaken, the 
following materials should be assembled. 
The quantities listed are sufficient for a 
sedan having a 120-in. wheelbase and 
will cost about twenty dollars. 

3 quarts paint remover 
2 quarts red oxide of iron primer 
2 quarts undercoat (color similar to finish) 
2 quarts finishing lacquer for final gloss 
(sometimes called "retarder thinner"; it 
contains appro.ximately 80 percent thinner 
and 20 percent body material) 
1 gallon lacquer (total for one or more colors) 

5 gallons lacquer thinner 
1 tube glazing putty 

1 gallon high test gasoline 
1 gallon benzol 

1 steel scraper 

2 steel scratch brushes, one 2 by 6 in., and one 

by 6 inches 

6 sheets No. 2/0 emery cloth 

6 sheets No. 280 waterproof sandpaper (also 

numbered 8/0) 
6 sheets No. 400 waterproof sandpaper (also 

numbered 10/0) 
2 rolls masking tape (if two colors are to be 

used) 

Sufficient tin to be cut into 3-in. strips for hold- 
ing paper over the windows. 

First, have the running gear washed at 
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GO ODELI; 
PRATT 




Scraping off the old iinish. The finish peels 
off easily when softened by the remover. 

a garage under high pressure water and 
specify that the wheels be washed with 
gasoUne to remove all grease. Then 
remove all easily detachable accessories, 
plated side lamps, and door handles. 
The engine hood should be taken off and 
used to experiment with; that is, every 
unfamiliar operation should be tried first 
on this part. Cover the wheels, engine, 
tires, and top with paper or rags. 

Proceed to remove the finish as follows: 
Brush a coat of paint remover on the 
hood and allow it to stand until the finish 
crinkles up; then scrape the loose mate- 
rial off with the steel scraper. As some 
patches will be harder to loosen than 
others, another brushing should be given 
and the remover allowed to stand twenty 
minutes while a part of the body is being 
brushed over. The second treatment will 
loosen all but a few traces of paint in the 
corners and along the edges of the metal. 
Remove the thoroughly softened residue 
by scrubbing with the larger steel brush. 
Continue this process over all the steel 
parts, not overlooking the underside of 
the hood, but under no circumstances 
allow the remover to come in contact 
with anv of the wooden parts. 

All the steel should now be rubbed with 
the emery cloth until bright and clean, 
special attention being, given to corners 
around windows and pressed in or raised 
parts of the body and seams which form 
any sort of decoration. 

If the wheels are to be refinished, they 
may be removed and the tires taken off, 
but this is usually done after the body is 
finished, as the process is much simpler. 

Before proceeding further, run the car 
out and sweep up the dried linish scraped 
from the body. Also sweep down the 




Thoroughly clean the body of old paint 
by "scratch brushing" it with a wire brush. 




® 



Mn Punch 

Reg. V. S. Pat. Off. 

The Hole Maker 




^ CuKaJrv fixtures 




This automatic drill carries in 
the handle eight sizes of drill 
points— 1/16" to 1 1/64". Around 
the top are sample holes showing 
the exact size made by each drill 
point. Pick out the size you 
want, insert it in Mr. Punch's 
steel jaws, place point where you 
want the hole. You push. He 
twists. In goes the point and — 
presto, you have a clean smooth 
hole in any wood. Also can be 
used in plaster. Remember the 
name when you go into a hard- 
ware store and for your protec- 
tion look for Mr. Punch on the 
green -covered box. 



OTHER GOODELL PRATT 
TOOLS ARE 

Automatic Drills, Automatic Screw Drivers, Breast Drills, 
Bit Braces, Calipers, Electric Drills, Hand Drills, Hack Saw 
Blades, Levels, Micrometers. 



7'x) xLcq<taint ifjou wit ft G 00 DELL- 
Pratt qMaUti^ tv^make ifiis 

Remarkahie Offer/ 



SEND $1.00 for Handy Pocket Screw Driver Set 





To introduce a sample of Goodell Pratt quality to every tool lover 
in America, we are offering at the special low price of $1.00 this 
handy tool. Ideal for repair work on radios, firearms, clocks, 
household appliances, etc. Contains three screw driver blades and 
reamer. When not in use the chuck and blades are inside as shown. 
Nickel plated handle. Satisfaction unconditionally guaranteed. 
Pin dollar bill to this coupon and send in today. 

i GOODELL PRATT CO., Greenfield, Mass. 

Attached is one dollar for one of your pocket screw driver sets as 
i offered in February Popular Science magazine. 

Name 

Street 

City State 

My hardware dealer is 
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You can apply 
Smooth-On withradia- 
tor full or empty, hot 
orcold,withouiremov- 

al from the car and V o f y 

without putting inside anything that 
clogs the circulation. 

Merely roll the Smooth-On into a 
stiff putty, press it against and into 
the leak with your thumb or pack it 
into the defect with a knife blade or 
screwdriver, and scrape off the excess. 
The leak will stop instantly, and the 
repair is permanent. For a few cents 
and in a few minutes )'ou will have 
avoided all the delays and expense of 
a professional repair job that couldn't 
be any better. 

Cracked zvaler jackets. Water jack- 
ets of automobile, stationary or 
marine gas engines which have de- 
veloped long or short cracks or have 
even had pieces broken entirely out 
from freezing can be made thoroughly 
and lastingly serviceable by similar 
repair, or by applying Smooth-On 
under straps or a plate. 

Smooth-On No. i can be used in a 
hundred ways in the household, and 
it often saves from $50.00 to $100.00 
on the first job. 

Keep a can of Smooth-On No. i 
with your tool kit and some day 
when caught with a repair job you 
will thank yourself for your fore- 
thought. 

SMOOTH-ON MFG. CO. 

Dept. 58 

574 Communipaw Ave 

a 



Home Auto 
REPAIRS 




WITH 

SHOOTH-ON 



Jeney City, N. J. 

Qet Smooth-On No. 1 in 
7 oc, 1-lh. or 5-lb. tins at 
nearest hardware store or if 
necessary direct from us. 

Free 



This booklet tells how to stop 
not only water leaks in radiators, 
cracked water jackets and at 
loose hose connections, but also 
how to stop gas leaks from the 
tank, Rasolinc lines and exhaust 
system, and oil leaks at gaskets 
and at cracks in crank or gear 
case. It also tells how to make 
headlight imsts, nuts, hub caps 
>nd bolts and grease cups stay 
ight, and shows dozens of simple 
money saving Smooth-On repair 
jol)s. Sent free if you rclurn llu 
coupon. 



fDa/Toi/)^ SHOOTH-ON 



SMOOTH-ON MFG. CO. Dept. 58, 

574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 



Write for 
FREE BOOK. 




Name. . . 
Address . 



a-30. 



Return this coupon for a 
FREE copy of Booklet 



walls of the garage and remove anything 
that would be injured by spots of lacquer. 
It is not necessary or desirable to wet 
down the walls or floor as in the case of 
other methods of finishing; in fact, the 
final three coats of lacquer should not be 
sprayed on in rainy or humid weather. 

.\\\ the usual precautions should be ob- 
served in regard to fire. There must be 
no smoking nor open flames in the vicin- 
ity of highly volatile liquids, such as the 
gasoline, benzole, and thinner. 

Good ventilation is also essential, for, 
although the fumes of lacquer solvents 
have a pleasant banana odor, continued 
breathing of the atomized material itself 
might cause dizziness to anyone unused 
to it. Keep a window and the main door 
of the garage open unless the breeze^ is 
too strong. If one is especially sensitive 
to strong fumes, a small respirator, cost- 
ing fifty cents, may be worn while one is 
operating the sprayer. 

The metal must now be made chemi- 
cally clean before it will properly "take" 
a coat of primer. To accomplish this, 
first wash the entire surface with high- 
test gasoline, preferably applied with a 
small bristle brush although a cloth will 
do. Follow this with a thorough washing 
with benzole. This will dissolve and 
remove the wax left from the paint re- 
mover. 

Strips of tin cut 3 in. wide should now 
be pushed in around the edges of the 
windows, and newspaper slipped under 
them, so as to cover the glass completely . 

In a following article, Mr. Eames wUl 
explain the procedure in applying the 
priming, wurfaccr, and lacquer coats. 

Boring Straight Holes in 
Split Wooden Parts 

FOR boring holes in wooden line shaft 
boxes, in wooden split pulleys, or in 
anv parts where a true, deep hole is re- 
quired between two pieces of wood, first 
make a pencil guide mark on the abutting 
face of one piece and saw the mark out 
accurately so as to leave a groove about 



BORING A 
STRAIGHT 
HOLE IN A 
SPLIT BLOCK 



SAW CUT IN 
ONE BLOCK 




A saw cut is put in one piece, and then both 
parts arc clamped in a vise for boring the hole, 

!i6 in. deep extending clear across the 
block, as shown. Clamp the two pieces 
together so that there is no danger of 
their spreading and start the bit in the 
end of the groove. The point of the bit 
will follow the saw cut all the way 
through. I have bored holes 18 in. deep 
in this wav. — William Renfrow. 




Perfect Screw Points! 

Always look at the point of a bit. If it is clean- 
threaded, sharp and accurate, (as on all genuine 
Russell Jennings bits) it will screw itself firmly 
into the wood and draw the bit after it. That 
makes easy boring. Full name RUSSELL 
JENNINGS is always on the shank. 

The RUSSELL JENNINGS MFG. Co., Chester, Cmih. 




^AUGER'^ BITS 



FOUD TriMotor 
MONOPLANE 




Build 



Model Airplanes 

the IDEAL Way/ 



Build thl.H perfect. 3 
ft. IlylnK Model ot the 
famous FORD MONO- 
ri.ANK In which ("onim. 
Byrd flew over the &outh 
Pole. It Is guaranteed 
to fly. The Uleul ( on- 
st ruct ion * >u t f 1 1 con- 
tains every thinK needed: 
all materialfi with Plans 
and InPtructions. Ask 
your Model Airplane 
dealer, or order direct. 

The price Is S8.50 



Plans for 
Model Airplanes 
25c each. 
FORD MONOPLANE 
Fokker Nfonoplane 
New York-Paris 

Plane 
Curtiss Biplane 
DeHAVILLAND 
Bi plane 
NC-4 Naval 
Seaplane 
Blerlot, NIeuport 
or Taube Monoplanes 
Cecil Peoll Racer. 
4S'pat€ Catalog of Modtl Airplanem, Partm 
Mat€rial* and Suppties for Builderm: Sc. 

IDEAL AEROPLANE & SUPPLY CO.. Inc. 

28 We«t 19th Street. New York City. 



PARKS 

WOODWORKING MACHINES 

Guaranteed ten years 

Cabinet 
Shop 
Special 
No. 10 
$290 
with Motor 



You ought to have 
this bandy Parks in 
your shop. Compact, 
complete machine <\e- 
sieneii like a big production outSt at 1/5 th© cost. 
Floor space required only 42x72 inches. Does any 
kind of cabinet or joinery work. Write for circular. 

The ParlcR Woodworkinip Machine Co. 
1S47 Knowlton St.. Cincinnati. Ohio 
C«n»dian Factory: 33« Notre Diinnf Kaat, Muntreal 




Fly This Combat Monoplane 

ThU rrrvh.tir copy of & mil- 
itAry ii]otio|ilni'c i» an iinu- 
■u&lly Ktrady Hyer. Win«- 
■prckd IH in, Wcicht only 
fi OS. Will uk« off by 
own power and (ly over SO 
ft. Murkinn in red and 
lilu«. C*n M huilt in 2 
hrtt. without tools. Con- 
•iructioti Mt ihclud«a ft-in. 
aluminum propt'llw wkh 
•haft. 1 (4 in- dW wIimU. 
wood atruLi, nitbrr hand 
tnotor and all othrr parto. 
with cl«ar direction", Com- 
pM« set, packi^ in unhrealiaM* containtr, onlv 1 1.00, port- 
paid in tJ. S. «nd Canada. Order today, sivinc full oddrcM. Satis* 
fariion or rtion*y refiindtKl. 

Th« Midland Model Work*. Chllllcotho. Ohio 

'. Wwannat makf C.O.V). nhipmentt. No retail eatalogne mutd^S 
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Toy Dancer Follows 
Music Perfectly 




The toy is made to dance by beating time 
on the inside end of the wooden springboard. 

THE toy illustrated, which can be made 
cheaply, will surprise you with its 
lively actions and clog steps. Grown-ups 
as well as children will marvel at the 
realism of this toy dancer. 

The body is made from one piece of 
5^-in. gumwood, or any available wood 
will do. It can be sawed out with a coping 
saw and then carved with a sharp pocket- 
knife, giving it a more realistic outline. 

The head is also carved with a knife, 
and its elaborateness depends on the abil- 
ity of the carver. The rest of the pieces 
are made from X-in- wood. 

All joints are made by riveting the two 
pieces together with a cut-off nail. Be 
careful to see that the fit is not too tight. 
In attaching each arm, insert a small 
washer between it and the shoulder in or- 
der that the arms may swing freely. 

When the body is completed, attach a 
piece of ^-in. doweling 18 in. long in the 
middle of the back. 

Procure a strip of hardwood 28 in. long 
and about % in. thick; this will act as the 
springboard for our dancer. 

Seat yourself in a chair and insert one 
end of the springboard under one leg (see 
illustration). Take hold of the extreme 
end of the dowel and hold the figure in 



^^^m^iii - P^ I ^ 




Details of the 
up the body 



various parts that go to make 
of this animated toy dancer. 





Use a 
Maydole 
for 
inishing 

For careful, fast work, good carpenters know there isn't 
a better hammer than a Maydole. Its remarkable hang 
makes every blow fall true and the face and sides have 
just enough crown to prevent marring the wood. 
Head press-forged from the finest tool steel, claws that 
will grip the smallest brad or largest nail, and a handle of 
clear, second growth hickory that's been air dried for 
years and put into the head "for keeps," — the choice of 
carpenters and skilled cabinet makers for three genera- 
tions. 



Your dealer curric« a com- 
plete Block, ask him to show 
yuu the style and weiKhl you 
like. Write us for a free copy 
of Pocket Handbook 23 "B" 
containing many useful 
tables. 




Hammers 

The David Maydole Hammer Co. - - - 



Norwich, N. Y. 

3S6e 
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For a.J 

mem. electrical 



W'HETHER you are building a radio set 
or installing a doorbell, you will find 
the Remington Pocket Knife R4548 — the 
Radio-Electrician — the most adaptable bit 
of cutlery you ever owned. For scraping 
wire, stripping insulation, cutting and 
shaping wood, rubber, felt or leather, and 
for driving screws it can't be beat. 

The blades are made from the highest 
quality of tool steel, forged, tempered and 
hardened to give the longest possible 
service. The cutting blade is hand-honed to 
a razor-edge. The screw-driver 
locks in place by safety-catch. 




See R4S48 at 
your dealer's, or 
if he hasn't it in 
stock, send his name 
and $2.00 and we'll mail 
it to you. Address Rem- 
ington Cudery Works, Bridge- 
port, Conn. 

REMINGTON ARMS COMPANY. Inc. 
Originators of KUanbore Ammunition 

Remington. 

© 1930 R. A. Co. 3491 



Chemical Tricks 
for Boys 



Siiri>ri><i< tui'l puule your friends with 
iiia^ir <'li4>ini<'al tricka; mmke ink: dye 
cloth, i^fst water and soil, write secret 
lr-tt«r« with invisible ink; pour blue, 
bruwu and Mack liauid from a pitcher 
of wntcr. All tlieae and many more 
chemical stunt.s are easy with Cbem- 
rraft Junior. It's the best boT of 
fun you over had! Get yours now. 

ONLY 25c POSTPAID 




FREE Catalog 

and Ch«mcraft Maica- 
zine to evory boy who 
writes for it now. Full 
of new ideas and chem- 
ical stunta. Ank for 
yours riarht away! 

fhePortvr Chemical Co. 

56 Cast Washlnston St. 
Haserstown, Md. 



position so that its feet will just rest 
lightly on the other end of the spring- 
board. With your right hand beat time 
gently on the springboard. The "dancing 
fool" will keep time perfectly, and by 
beating time to any song you wiU find 
that he will dance vigorously in per- 
fect rhythm. — Dick Hutchinson. 

Sheet Metal Holder Keeps 
Clothespins Handy 

THIS design of a clothespin carrier won 
first prize in the elementary metal 
working division of the shop problem com- 
petition for teachers conducted recently 
by the Educational Department of 
Popular Science Monihly. The de- 
sign is the work of Mr. W. A. de Vette, 
of the manual training department of the 
Wilson Junior High School, Erie, Pa. 

In an article which accompanied the 
sketches shown, he said: "The carrier 
was designed as a general shop project, 
one of the principal factors being to em- 
body the greatest number of operations 
in a minimum of material. 

"The carrier does not require an undue 
amount of time and therefore does not 
give the student's interest time to lag. 

"The pattern involves in its construc- 
tion not only cutting but folding, hem- 




PERSPECTIVf 
OF CARRIER IN USE 
















L-1-7 — J 






SIDE, 2 REauiREO''-^ HOOK: 



I REQJJIREO 



The clothespin carrier in uw and the various 
aheet metal parts needed in the construction. 

ming, punching, soldering, and wire htnd- 
ing. 

\Vhile it was intended purely as a shop 
problem, there are no doubt many home 
workshop enthusiasts who would like to 
make one of these carriers for part of 
wash-day equipment. 

Leather Strop for Tools 

APIECE of leather glued to the top of 
the oilstone case makes an excellent 
strop for putting the final edge on a tool. It 
is desirable to make a second cover to fit 
over the leather and protect it from the 
dust, if the oilstone is not kept in a dust- 
proof drawer or cabinet. 




TRUVOLTS- 
For Better 
B-Eliminators 

DlstinctlydllTerent air- 
cooled winding glrea 
greater accuracy and 
longer life. Variable 
model (Illustrated) 
with knob-control and 
panel mounting. 22 sizes — 92.50 ea. 
Fixed types have exclusive sliding clip 
for adjustment of resistance Talue. 
All usual sizes. 

Writ* Dept. PS2 for TRUVOLT data. 
175 "Varies 1«. St, New "YorK. N.^X; 

ElECTRAD 




MODEL SHIPS 

Would yta like Is biiiM i real 6ne ship Mdd? 

We can supply construction sets 
and all sortH of parts such as semt- 
imished hulls. bluckK. deddeyes. 
special flags, anchors, steering 
wheels, capstans, IlRiirGheads. blue 
prints, books, etc., for buUdinj; a 
1- lying ( loud. C onstltutlon. 8pan- 
Ish (Jalleon. Mississippi TlKer 
Pteitmboiit. Soverelffn of the Seas. Mayfloi^er. Blue- 
nose, Half Moon and many others. Also .s[>cclal con- 
struction Rets for racing salt boats, power boats, 
modnl steam enfilnes, propellers, etc.. and tine 
tools for the model maker. Our large 4y-pa«e photo- 
graphically Illustrated booklet contains valuable 
Information and hints for bviilding ship models in 
addition to prices and full description of the above 
articles. Manv people only sIlRhtly Interested In 

model- have become Kr*«tly enthuiwd upon r«*iTitif tht> booklet. 
A ropy will tw M>nt poatpkid upon riweipt of IS oenta (coin pref«md]. 
Whi-thi^ vou «p«iut your BMre tim« in buOdiof ft ahip model for 
plf-MKun OT profit, you w0 find thk work to be the tnomt isUrMtinc 
and f&KiriAtins hobby Iq tb« world. 

Model Ship Supply Co., Dept. S, Mlneola, N. Y. 



Do the Finest of Pattern 
or Cabinet Work With This 



H&A Jointer 

A ball bearioK motor- 
driven equipment of fin- 
est construction and ab- 
solute accuracy for all 
planing. Jointing, bevel- 
ing and rabbeting opera- 
tions. Plug Into the 
Dearest lamp socket. 
Reasonably priced. 

HESTON & ANDERSON.'gorKiHiwood Ave.. Fairfield, b 





Squab Book FREE 

PR squabs selling by millions to rich tr-ide. Raised tn 
1 month. No mixing feed, no nli^ht latwr, no young 
to .ittend. Sell for double chicken prices. Write 
at once for free 48-p. book telling bow to 
breed and profit by new fast sales 

^ method. PLYMOUTH ROCK 

SQUAB CO.. 616 H St., Melrose 
f ^ ^ Highlands, Massachusetts. Estab- 

lished 29 years. Founder of the squab industry. I-argest business 
in the world in pigeons and pigeon supplies. Keference. any 
bank. We ship breeding stock everywhere on three roontba* triaL 



RARE WOODS /or Wood Workers 

— necessary when makins fine furniture, etc.. In the 
home worl<shop. Our illustrated booklet "Tropical 
Woods" tells the uses of imported woods, including 
Rosewood, Mahogany, Lignum Vitae, Ebony, Coco- 
bola. Boxwood. Greenhcart. etc., all of which arxl 
many more we supply on mail orders. 

Send $1 DO NOW for this valuable guide. InclixJing 
price list. Money refunded in lo days if not satisfied. 
Mail Order Department. 

C.H. Pearson &. Sons Hardwood Co., Inc. 
91 to 103 21st Street. Brooklyn, N* Y. 



WADE BENCH LATHE 



® 



No. 2 Lathe, back-nared liMdMocfc 

Complete line o( arc cWorieF at rQUfcfly WW 

THE GEROLD COMPANY 
Dept. P. «. 13. 120 Lib#rty Str«»t, 



C>P. 4 in. dfe. s 13 In. 
iMisth. SUdcrmt hu trsT- 
■I eatire Uncth of bed. 
LMd-«cr«w iuid* bad- 
Hollow apindle. Tumini 
fkctnc. borini, drillina 
wind^, Uirmd cuttmc 
No. 1 LMfM, plain 
headstock - • .S4O.O0 

68. CO 

prioes. CaUloc M&t (r»o. 



Now York 



^ M "il 

FORMS TO CAST LEAD SOLDIERS, INBIANS, TRAPPERS, 

Hiuit«ni, Wild BodFiirTn Aniin.1.. 222 Wonderful Tnj. to Life 
iTuid.1.. Euy .nd iMxpensiv. to mikk.. 1 furni.h .U ..cmmit 
material. Send 5c Stamp for lllu.tratMl Cataloffu.. 

Henry C. SchUrck., I034-72nil St., Brooklyn, N. Y. 
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Home ^ 



Hints on Remedying 
Doors 



Sticking 



If hat sUoiild be done when a dftorhind» 
at the hinge edge? 

THIS defect may be the result of 
repeate<1 coats of paint and varnish. 
Inspect the screws of the hinges 
carefully to be sure that they are driven 
home. If the door still gives trouble and 
the width of the crack along the lock 
joint will permit it, loosen the screws in 
the jamb and insert a piece of pasteboard 
between the butt (hinge) plate and the 




Fig. 1 . Sliding a piece of paper back and forth 
in the joint to locate where the door binds. 

iamb. If this does not relieve the annoy- 
ance, proceetl as follows: 

t'lose the door and insert a piece of 
stitY paper in the joint (Fig. 1) as deep as 
the thickness of the door and slide it 
back and forth gently. The places where 
the door binds may thus be locatetl. for the 
paper will mojx easily until it reaches the 
point of contact between the door and 
the jamb. Do this through the length of 
the joint, noting carefully the places 
where the ]>aper docs not pass. 

Take the door off, place it on the lock 
edge (a convenient way to hold it is in a 
notched board fixe<i across a door open- 
ing), and remove the hinges. If available, 
a rough plane should be used to cut 
through the paint, which will iluU any 
edge quicklv; or a scraper may be used. 

Plane the entire edge to prevent a 
possible repetition of the annoyance, but 
do not disturb the face corner, for this 
will be seen when the door is in its place. 
Note the amount of wood thus removed iii 
shavings, and witii a sharp chisel cut the 
recesses of the door to receive the butt 




Makes the heard jit for the razor — 
the face Fit for the day! 

Fit for the razor — 

Yes, a beard softened thoroughly .... every hair of it. The 
skin prepared .... completely. For the Williams lather is 
lather for the skin as well as for the beard. Rising quickly. 
Cool as morning. Mild as real Cream. 

Fit for the day — 

Yes, the Williams shave is an all day shave. Beard cut close. 
Pores cleansed. Tissues freshened. Williams makes your face 

look well groomed and Fit! 



Product of 90 years of spe- 
cialized study. Pure. With 
no touch of doubtful dye. 
Good in any water. Good 
in any weather. Good for 
any skin. Why shouldn't the 
drug clerk say: "Oh, yes, some- 
times they change .... but they 
all come hack to Williams." 

It t 11 
Then Aqua Velva-yor after-shaving. 
Scientifically blended to give proper 
care to the newly shaven skin. 

n "e % 

Perhaps you'd like the novelty of Williams 
Shaving Liquid. Veryneiv. Ask your dealer. 




You can I 
lose this 
cap! 



7 



Just notice the fine skins of men ufho use 



THE J. B. WILLIAMS COMPANY 
GLASTONBURY. CONN.— MONTREAL. CANADA 




Mams 



SHAVING CREAM 



Cri Mtarial 

1 
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If you know a man who brings home a hand 
like this every night, you can do him a good 
turn — and make his wife happy, too — by tell" 
ing him about Lava Soap. Tell him that Lava's 
rich lather is filled with Italian pumice that's 
ground as fine as flour. It gets the grimiest 
hands clean in 58 seconds, without hurting the 
skin. And tell him that Lava works fast ev^n 
in cold or very haad water. 

A big cake of Lava Soap costs only a dime (or 
5 cents for the medium size cake) at any 
grocery or drug store. But if you want to try 
it first at my expense, mail this coupon. 

Proof er ^ Gambfe, Dept. X'330 

Cincinnati, O, 

Georie: Send me a free sample cake of 
La va Soap, 

Name 

Street 

City State 



30 DAYS* FREE TRIAL 




We5tiip0nApproval 

and 30 days' trial 
direct from our fac- 
tory. Select from 44 
Styles, colors and sizes. 

Belling expenses enter into the cost and sell- 
ing prices of these bicycles. Factory-to-Rider saves 
you big money and assures you service. 

EASY PAYMENTS if desired. Only $5 down. 

Weallow30day»fortrial and test.If itdoesnotsuit-re- 
turn atourexpense. Do business direct with maii- 
•rs of Ranger — Pathfinder — Crusader bicycles. 

^■BFC Lamps, Wheels, Equipment and Sun- 
■ dries at half usual prices. 

RADIO — Musical Instruments. Complete 

line — exceptional prices and terms. Please mention 
which catalog you wish. 

_ _ ^ Write teday for cMeloc and marvelous new 

^^■^^ JM price offers and terms. 

JVlCall Cyele Co., DepL J-250,aiIcaso 



plates that much deeper. Reset the butt 
plates and rehang the door. 

Hotc is biruiing at the lock edge re- 
lieved? 

Note the amount of wood that prevents 
the door from closing and compare it with 
the hinge joint of the door. A good crafts- 
man seldom planes the front edge of a 
door because it involves removing the 
lock, setting it deeper, and changing the 
latch and bolt openings and the face 
trimmings. To avoid the conspicuous de- 
facement of the door resulting from both 
these processes, take it down, remove the 
hinges, and plane the hinge edge for 
the entire length, fitting it carefully to 
the jamb. Plane only enough to allow the 
door to enter the jamb with a close fit. 
Sink the hinges a distance equal to the 
wood planed away. Be sure the back 
edge is planed a little under — that is 
on a slight bevel 
— to avoid hinge 
binding. Finish the 
raw wood to match 
the other surfaces 
of the door. 

If a door is so 
loose tluit a latch 
will not catch in 
the striker, what 
should be done? 

IJTRIKlll . . 

Although this is 

Fig. 2. Striker plate „. „ „..„_!,•„ „f 

built out with card- "9^ a question of 
board to rtKxive latch, bmding, it requires 
a word of explana- 
tion. If cardboard under the hinges will 
not push the door over enough to make the 
latch engage the strike plate, the latter 
may be built out to receive the latch by 
fitting a piece of heavy cardboard or wood 
behind it as in Fig. 2. Drive longer 
screws into the jamb to hold the striker in 
place. This method, although effective, 
looks like a makeshift, because no door 
should fit so poorly as to require the strike 
plate to be backed out. 

When the latch or bolt will not enter 
the strike plate, what is the remedy? 

One method is to remove the striker 
and file the openings on either the top or 
bottom. Another is to remove the plate, 
cut the recess in the wood longer, and 
reset the plate higher or lower to allow 
the latch and bolt of the lock to engage 
properly. The small recess above or be- 
low the plate can be filled with a plastic 
wood composition. — C. A. K. 




Coming Features 

How to Construct an Outboard 
Motor Boat 

Wiring a Private Garage 

Making Molds in Plaster of Palis 

A Sole Leather Jewel Box 

Wire as an Aid in the Maehine Shop 

Building a Model of the Famous 
Ferdinand Schulz Glider 

The Lathe — Its Care and Use 



Drive Machines 
Out of the Rut 




Small Re-s«t 
Ratchet Counter) 
Counts one for 
each stroke of 
the press. Price, 
$6.00 {h'st). 



THE common run of machines 
make commonplace records. But 
see those records on Veeder Count- 
ers, and you see the place for im- 
provement ! 

You promptly see the improvement regis- 
ter, by closer watch of the rumiing. 

You get new "leads" to improved design, 
from the records of production-gains on 
Veeder-Root Counters. Write for new 
Catalogue. 



INCORPORATED 
Hartford. Conn. 



OFFICES IN PniMCIPAt CrriES: WRITB OS PBONB 




Watch.' 



It Taxies " — Takes 
Off"—Fliesl 

Hoys! Picture a great Airplane roartos 
down the runway — faster — laater — faaterl 
Then. Z-O-O-M and she's up In the air. 
What a thrllll Well— now you can have a 
toy plane that has precisely the same 
night action. The new Kingsbury ••Silver 
.Arrow" 'taNles" over the ground "takes 
oO^' and flies. Not a construction toy, but a 
fully buJIt plane. A few moments to aa- 
semble and she's ready for flight. Wings 
and body of light Balsa wood, reinforced 
with aluminum; aluminum propeller: power- 
ful elastic motor. Model 21. Cabin Type, 
22 In. wing spread. $2,50. Racing Model 
No. I. 18 In. wing spread. Si; No. 2. 26 In. 
wing spread S2.00, (Westof Miss. »2.75— 
$1.10— $2 20). Look for them at your 
dealers. If not In stock we will ship direct. 

KINGSBURY MFG. CO. „ „ 
I07B Myrtle St. Keene, N. H. 

KINGSBURYi'r.JTOYS 



Send 10c for 
this Kraserl 
A steel disc 
wheel from a 
KlngsburyToy 
with a "bal- 




loon" tire ol 
eraser rubber. 
Set four, 38c. 
TOY CAT- 
A L O Q U E 
FREE. 




fH'/z Price 



Wotld'c 
belt »»lt«t— 

also ponaMes- 

wnMh^d to i-li..v }..-!f Urmti 

■KNO NO MOMBTi 

All mocl«la eompletWv rebuilt :l- 

rvfinti>b«d brsnd new iiuarrxnttrd 



G«lon. Get our dirfct-to-you . 
ment plan And 10 day (r«« trial offer. Amuinc 
vklue* — Mnd mt ohm 

lnt«rn«tl«nal Ty|Mwrlt*r Exch., 




aai W. Monro* S<. 
Dopt. H-2S«. CMcaco 
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Complete Miniature 
Stage and Scenes 

A MINIATURE stage, besides being a 
plaything for children, is of value to 
anyone, young or mature, who is inter- 
ested in marionettes or who is a student of 
costuming, dramatic grouping, or scenic 
effects. As the scale is an inch to a foot, 
the stage illustrated is large enough for 
really worth while presentations and 
allows ample room for properties and 
scenery constructed upon the same scale. 

Make the bottom of the box J< by 20^ 
in. by 3 ft. 4 in., the two ends H hy 2\}4 
by 20 in., and the back 3/^ bv 22 in. by 3 
ft. 4 in. The lintel C, K by 8 in. by 3 ft. 4 
in., is shaped as shown. The two archi- 
traves D, }'4 by 4 by 14 in., and C may be 
assembled with sixpenny finishing nails; 
note that D is flush with the bottom of the 
box. Make two bases E, >i by 1 by 4 
in., two pilasters F, ^ by 3 by 12 in., one 
lintel G, H by 8 in. by 3 ft. 4 in. shaped 
as shown, two capitals //, by J4 by 4 
in., and four blocks J, % by ^ by 2 in. 
The cap K, }4 by 1)4 in., and scotia L are 




Dimensions of stage and plans showing posi- 
tions of the wings, fiies, curtain, and back drop. 



ATKINS^V^^E?SAWS 



for YOUR Home 
WORKSHOP 




to Cut witk these Saws 



You'll never know how much 
real fun you can have in cutting 
wood or metal, until you do it with 
an ATKINS Silver Steel Saw. Then 
you'll realize why "ATKINS" are 
the favorite saws with home crafts- 
men everywhere — just as they are 
with the finest mechanics, factories 
and mills, the world 
over. 

For cutting metal, 
the New ATKINS Sil- 
ver Steel Blue-End 
Hack Saw Blades win 
every time. They cut 
TWICE as fast, and 
last SIX times as long 
as any other blades 
you've used. 

For cutting wood, 
there's a full line of 
ATKINS Saws, headed 
by the famous "400" 
Hand Saws. The Sil- 
ver Steel blade has 
keener teeth and stays 
sharp longer; two-way 
Taper Grinding makes 
it run true, and cut 




with amazing ease; Perfection Han- 
die eliminates all wrist strain. 
Made in cross-cut or rip types. 
Dozens of other popular ATKINS 
Hand Saws, including the "Junior 
Mechanic" for boys. 

For power sawing, ATKINS Cir- 
cular Saws fit any outfit and do 
better work. Types for 
cross-cutting, ripping, miter- 
ing; or comkination saws to 
do all three. Dado Heads for 
cutting grooves quicker! 
Band Saws for line, fast saw- 
ing! All sizes! 

Whatever other cutting 
tools you need — Back Saws, 
Coping Saws, Compass Saws, 
Cabinet Scrapers, Files, 
Grinding Wheels, Saw Filers, 
Saw Sets, etc. — ask for 
"ATKINS," at your Hard- 
ware Store. 



® 



Four Saw 
Booklets 
FREE 



Use the coupon below to 
get four booklets of real help 
to every tool user. They tell 
how to buy, use and care for 

saws. 



CET THESE SAW BOOKS FREE 




E. C. AtKINS &. CO. 'WIN $ 

Est. 1857 428 S. Illinois St. *♦», ^ 
INDIANAPOLIS, IND. 



10 



.00 



Send me Free Booklets, ' 'Saw Sense," □ "Saws *♦♦, 
n The Home," □ "Dado Heads," □ "Circular 
Saws" □;also details of your offer to pay $10 for 
best photo of a home workshop each month. 



Name 



We pay $10 monthly 
for best photo of a 
\ Home Work- 
**•, shop, or Saws 
in use. 



Address . 
Mv Dealer is 



® This seal on an advertisement in POPULAR SCIENCE MONTHLY signific* the approval of th« INSTITUTE OF STANDARDS. Sm paga 8. 
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TIereitis/ The Cmphte Handbook 
JbrEverjfone who wants to 

Get into Aviation 

Now, for the first time, the whole subject of aviation is cov- 
ered thoroughly in one profusely illustrated handbook — an 
encyclopedia of flying — a complete exposition of 
planes, their construction, equipment, and 
operation, presented simply and clearly 
for the beginner. If you want to 
get in START NOW— This is 
the day of golden oppor 




TKe 



tunity. If you want to 
succeed START RIGHT 
— by equipping your- 
self with The Indis- 
pensable Guide Book 
for Everyone Who 
Wants to Fly. 




Over 600 pages, 150 
illustrations includ- 
ing diagrams, draw- 
ings, and photo- 
graphs. Flexible 
Bound in Hand' 
book style — gold 
edges. 



Edited by 

Lieut. Commander John W. Iseman, U.S.N.R. 

Commander Iseman lias more than 5,000 flying hours to 
his credit. Additional contributors are Col. N. J. Boots, 
General Supt., Roosevelt Field; Merwin M. Peake, Cur- 
tiss Flying Service; G. B. Sjxiir, Curtiss Engineer; J. D. 
Peace, Jr., Specialist in Instruments; Otto H. Lunde, 
Fairchild engineer; Lieut. Assen Jordanoff, veteran pilot; 
Travis Hoke, authority on meteorology. 

A Complete Ground Course for Beginners 
In a Single Handy Volume 

"How can I get into aviation 7" many men are asking. "And what must I 
know before I can take fl>ing leseona?" This great new book iw the 
answer to both quet^tions. In a clear, thorough, and practical way it com- 
pletely explains* all of the things the beginner muflt become familiar 
with — it offers the backgronnd needed by the man who wants to fly — it 
present!* the knowledge he must have of planes, motors, and instru- 
meutt*; of the theory and practice of flight; of license reguhitions, air 
traffic rules, and the requirements of commercial aviation. 



24 



Carefully Graded Chapters on Airplane 
Construction, Equipment, 
and Control 



Opporlunhles in Aviation 
The ItuslnoRj) of KlylnR 
Llcen.se Requirements 
Qualiti cat ions for 1 lyini; 
Training to He an A\1aior 
Your hackeround of Knowledge 
A\iatlou Schools and i-lylnw Clubs 
How to r.et the Most Out of a Flying 

course 
Your First Outnt 

Standard Airplanes. Seaplanes, and 

A^lphl^.lans 
The Construction of Planes 



Power Plants 

The Manufacture of Engines 
Instruments 

Klementary Airplane DesiKu 

Materials and Their Properties 

WlncH and "Props" 

Wind and Weather 

How a Pilot Insiwcts Tlla Plane 

Learning to Fly 

Advanced lljing 

I.Aylne an Air Course 

Air Tramc 

The Laws of AWatlon 



FREE EXAMINATION 




We offer to send the book to you for ten 
days* examination. Within that period you 
may return it and owe nothing. Our un- 
usual manufacturing facilities together 
with the large edition it is possible to make 
of a book in such great demand, enable us 
to place the low price of $5.00 on this book. 
NO MONEY IS REQUIRED until you 
have examined the book itself. Send the 
coupon. 

Popular Science Publishing 
Co. 

381 Fourtli Ave. New York 



FREE Examination Form 



Popular Science Puhlii^hing Co., 
381 Fourth Ave., New York 



P. S. 2 JO 



Please send me a copy of The Aviation Manual. 
Within ten days of receipt [I will cither return the 
book or remit $5.00. 



Name. . . 
Address . 



City & State 



both placed on the front and ends and 
have mitered corners. Also, ^ by IK in. 
pieces of about the same length should 
be fastened to the bottom as at M. Small 
electric bulbs may be placed here for foot- 
lights, if desired. 

The drop curtain may be a window 
shade, with the roller cut to 36 in. wide 
and the fixtures placed at N. Fasten 
cords to each end of the lower edge of the 
curtain, and pass them through the floor 
and pulleys 0 and through a screw eye at 
P at the back, of the stage. Place yi-'m. 
dowels at Q and make six wing guides R. 

One set of scenic backs will consist of 
the following: six wings of heavj' paste- 
board 5 by 18>^ in., with the edges cut to 
suit the set; and four metal }^-in. rods 5, 
three of which will support the cloth or 
paper flies 5 in. wide and 2 ft. 11 in. long — 
each of these must have a casing sewn at 
the top to receive the rod S. The back- 
ground drop is 2 ft. 11 in. long and covers 
the entire back. The rods may be with- 
drawn and used for as many sets as de- 
sired. 

The stage front and ends offer opportu- 
nities for as elaborate gesso or plastic orna- 
mentation and decorative treatment as 
desired. 

Handy Wooden Stand Keeps 
Women's Hats in Shape 

INDIVIDUAL hat trees are used in 
department stores not only as 
exhibition stands but also to preserve the 
shapes of the hats. These Uttle stands 
conform to the rounded shape of the 
crown and hold the brim out of contact 
with the shelf. 

As will be noted from the sketch and 
photo, these trees are simple in con- 




The stand holds the hat free of the shelf. 

struction and can be put together in a 
few minutes. The pedestal is made of 
soft pine, allowing nails to be driven into 
it easily. Both 

J ends should be 

squared off in a 
miter box. Tack a 
layer of old velvet 
or felt over the top 
and paint the 
lower parts white 
or cream color. 

By making a 
set of these useful 
hat stands for 
your wife's closet, 
you can iniprove 
the appearance of 
the upper shelf 
and also aid in pre- 
serving the shape 
of her hats. — E. E. 
Eames. 




6X6 



Soft pine can be used 
for all of the parts. 
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Home Workshop 
Chemistry 

Simple Formulas tiiat 
Will Save Time 
2jsr- and Money 



IIIERE are at least three good rea- 
sons why the amateur painter 
should learn a few simple tests for 
paints, even though carrying them out 
may require a little more care and trouble 
than just stirring up the mixture in the 
can and applying it. The first reason is 
that a knowledge of these tests puts a 
man in a position to recognize good paint 
from bad and to be a discriminating pur- 
chaser. Secondly, there is a trick in 
matching colors and surface gloss which 
the handy man should know if he is going 




Testine for the presence of lead oxide in a 
paint by the use of the hydrogen sulphide jar. 

to paint over some repair job which he 
has just made, and mix up a small batch 
of paint to match the main color. Lastly, 
when working with light colored tints, 
it is often well to test for that special 
white pigment which, in certain uses, 
gradually changes to a gray or even to an 
inky black. The methods of testing paints 
given below are used by the U. S. Govern- 
ment chemists. 

A good ready-mixed paint is one that 
has been well ground and that can be 
readily mixed to a smooth brushing con- 
sistency with a paddle. It should dry 
within 18 hours to a full oil gloss, with- 
out sagging, streaking, running, or chalk- 
ing. The weight per gallon of a ready- 
mixed red, green, or white paint of good 
body should be at least 12 lb., and of a 
black paint at least 9 lb. 

The tests for fineness, drying, and film 
characteristics are made in the following 
way: Using a good grade of brush, paint 
two or three clean, dry, 4 by 5 in. tin 
panels. Note whether the sample works 
well under the brush and has good "hid- 
ing jjower." Examine the wet film from 



SPORT OF A 
THOUSAND 
, THRILLS 



'pAGER 
^ power uri' 
der instant control 
— speed that leaves the 
car'parades behind — light' 
ning response to throttle and 
brakes — these are just a few of the 
thousand thrills of motorcycling. Ask any 
Harley-Davidson rider — hell tell you of 
dozens more. And they are all yours at 
low cost, in a Har ley 'Davidson "45" — 
the wonderful Twin at a popular price. 

Let your dealer show you the 1930 fea' 
tures of this motorcycle — try the com' 
fortable, low'swung saddle — get the 
'feel" of this wonder Twin. Ask about 
his Pay-As'You'Ride Plan. 



^ail the Coupon! 

for literature showing our full line of 
Singles, Twins, and Sidecars. Motorcycle 
prices range from $235 /. o. b. factory. 



HARLEY'DAVIDSON 



HARLEY'DAVIDSON MOTOR CO. 

Dept. P. S., Milwaukee. Wis. Namc- 



Interestcd in your motorcycles. 
Send literature. 



Address - - 

My afic i* D 16*19 years, O 20-30 years, □ 31 years and up, □ under 16 years. Check your age group. 



-itertal 
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Enjoy Building Things With This Handi Bench 

Enjoy happy and profitable hours buildinR handsome things for your wife, mother or tlie kiSdies with this 
Boioe-Crane home workshop that is just like a big woodworking plant. Connect to lamp socket and start 
work. 



Turn Your Idle Hours Into Gold 

Have R woodworkinar plant of your own on a production basis. Use your spare time. 
You ll be delichted with the variety of accurate. Intricate work that you c-an do on this 
Bolce-Cratie fliiiidi JJench. The proilla which wlil come from such a small Investment 
and a few enjoyable hours will amaze you. 

BoicC'Crane Handi Bench No. 5 

As Illustruterl below, consists of five powerful, individual ma- 
chines ta 12-inch Hand! Band Saw. 7 x40-lnch Handi I -at he.. 4-Inch 
Handi Jolrtcr. I'nlvprsalJi? Haw, Universal TIandl Saw), two 
>s H. P. Motors and a 3 X 8-foot Uench with leKS. ft^CSA 

Price complete ip^U^.O^ 

Handi Bench Xo. 3 same as above but on 3 x 6-foot Bench, 
without Band Saw, Jointer and one Motor. ^J^JJ 

Any machine can be bousht separately at any time. 
Send 10 cents for 80-pace catalui; dcFrrihlnK these TIandl 
Benches, other Bolco-t raue Machine:* and Easy Pay Plan 



New 6-inch Ilandi- 
Jointer now ready 
for delivery. Wt. 
100 lbs. Construct- 
ed like our other 
well known jointers 
and moderately 
priced at 

$75.00 




W. B. &. J. E. BOICE 

Dept. P. S,-2F 
TOLEDO, OHIO 




Only 25a briar* 7oa tbsM vmlttabU 
pUns. 24 B«p«nt« ahects, with fall par- 

ticulan coTerlnar each operatioo. Col- 
lection (Deludes Grandfather'! Clock, 
Ship Model, Book Ca-ie. Table aod many 
other useful and prac- 
tical famltare objects, 
DDmltiefl and toya. 
Snerienc« th<» thriH of 
bofldini; aoro«thinie that 
Witt laata lifetimeTbon't 
mis* thin opp^trtunity. 
Plans easily worth 




I Now. 

■ffldlMid Appllanc* CmiMntlon 
^•pt. 1420 225 No. MIchlsan Ave. 



literature 
deacribinfir M ■ c — T h • 
Popular Mechanic 
WcHitshop — fUrtrir-atiy 
0»^n(*d. »r)d di'tails of 
our FYeo Trial On^r. En- 
ables you to do all wood- 
wurkintr operations Ui 
one t«'nth the time. 
WRITE TODAY 




The Home Workshop 
For Quality Work 

The Ar-Con Utilitool workshop is 
designed and built to provide the 
power, strength and accuracy essential 
to quality workmanship. The motor, 
for instance, is of the superefficient 
repulsion-induction type, ball-bearing 
and delivers full • . H.P. at 1750 r.p.m. 
And all other units are built to the 
same high standards of quality in 
material and workmanship. What- 
ever the operation — turning, rip or 
crosscut sawing, scroll sawing, sand- 
ing, grinding, buffing, drilling — you 
can depend on Ar-Con Utilitool units 
always. 

Free Trial I Easy Terms .' 
Write for fully illustrated circular, 
together with details of 10-day trial 
offer and liberal time payments 
applying to complete outfit or any 
unit or combination of units you may 
desire. 

THE AR^ON TOOL COMPANY 

500 Fasselt Street — Toledo, Ohio 



UTI LITOOL 




ZIP-ZIP 

SHOOTER 

THOUSANDS of boys ar» 
bappy with this wonderfTll 
shooter. scic^ntiticBlly and pi 
made. If you like buntuur — ' 



Kports, Ket a Zip- Zip shooter with plantr 
oi pfp and force. Ir your dealer happens ntrt 
to have them, order from us. Zip-Zip shooter 
3fic <ir three for *1.00; 
send stamps, coin 
money nrdi^r. 



AUTOMATIC 
RUBBER CO. 
Columbia, S. C. 




, Chlcaso, la. 



A definite program for getting ahead 
financially will be found on page four 
of this issue. 




T Tntil you learn to play, you have no idea of the rich 
joy, the vibrant fun, the big money that lie in the 
creation of music. And until you actually try out the 
Deagan Xylorimba in your own home, you have no 
idea how easy this fascinating instrument is to play! 

Just think! No tiresome practice. No finger or lip 
exercises. No teacher. On the first day you play sim- 
ple melodies. Soon you thrill friends and family with 
snappy fox trots, dreamy waltzes. Before you realize 
it, you are ready to appear in public. Xylonmbists are 
I always in demand. The pep of any party, the spice of 
any band or orchestra. $5 to $25 for a night of ' play!" 

BIG BOOK FREE— Deagan Xylorimbas are sold 
on a 5day FREE TRIAL basis. Models to suit every 
pocketbook. Surprisingly easy terms. You owe it to 
yourself to write today for the Big Free Book. No 
cost or obligation. Simply fill in and mail the coupon. 

J. C. Dcwu, lac. Dept. 1E52 1 770 B«rl«u Ave.. Cbicat a 

' Please Bend rae full details of tho Five-Day Trial olTer and 
I easy payment plan of the Deagun Xylorimba. 



THE KING OF THEM ALL 



Name., 



AddTnt_ 



an angle. A poorly ground pigment be- 
trays its presence by particles and specks 
which give a rough appearance to the 
surface. Leave the panels in a vertical 
position in a well ventilated room for 
18 hours. At the end of this time a good 
paint should be fully dry and have a 
smooth, glossy surface, free from defects. 

In matching colors and gloss, one of 
the two paints is brushed on one half of 
a 4 by 5 in. glass panel, while the other is 
brushed on the other half. The panel is 
then reversed and the shades compared 
as seen through the glass. This way of 
matching colors avoids any optical illu- 
sion due to physical differences in the 
surface of the films. .Mlow the panel to 
dry for 18 hours and then compare both 
sides at such an angle as will give a good 
reflection of light from the surface of the 
paints. The films should have the same 
degree of gloss to be considered a match. 

The exasperating habit of blackening 
when exposed in a kitchen, bathroom, or 




By coating tin panels, paints can easily be ex- 
amined for drying qualities and hiding powers. 

even an outside wall if expvosed to sul- 
phur fumes, which characterize some 
light colored paints, is due to a chemical 
change in the white lead pigment and can 
be avoided by a simple test for lead in the 
paint followed by a substitution of some 
other brand if the test is positive. 

To test for lead apply the paint to two 
1 by 2 in. tin panels. The next step is to 
make hydrogen sulphide, which is the 
form of sulphur which blackens lead 
paint. This can be done conveniently by 
placing about one tablespoonful of 
either dry lithopone, ultramarine blue 
pigment, or ordinary "bluine" washing 
compound (or any other dry sulphide) in 
the bottom of a quart mason fruit jar and 
adding a tablespoonful of water and a 
similar amount of muriatic acid or oil of 
vitriol. When the gas starts bubbling off 
suspend one of the small paint panels by a 
thread inside the jar, out of reach of the 
liquid in the bottom. Stopper the jar so 
that the gas can have p'enty of opportu- 
nity to attack the paint. The other panel 
should be placed in a sulphide-free room. 
At the end of 18 hours, open the jar and 
compare the panel with the other one. 
The panel which was in the jar shoijd 
not be darker than the one not so exposed, 
if the paint is to be used in a kitchen or 
bathroom. 

\\'hite lead, or a mixed paint containing 
it, can be mixed with all common pig- 
ments except lithopone, zinc sulphide, 
and ultramarine blue, for when put in 
contact with these it darkens and becomes 
dirty looking. — \V. H. Hammond. 
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Two Block Puzzles 
That Test Skill 

How well can you solve block puzzles? 
The two illustrated below are easy 
to make and will perhaps give you a sur- 
prise in working out the solutions. 

The wood used can be either yi or 
in. square, and dimensions for both sizes 
are given. If the two puzzles are cut from 
the same stock one set should be marked 
in some unmistakable way. 

The pieces can be cut from heavy card- 
board, if preferred, but the cardboard 
must be the same on both sides, as some 



□ 




/ LJ l_ 



The pieces can be cut from either ''j- or Ji-in. 
stock. The size of letter varies accordingly. 



Sizes for Ix»ttcr Puzzle 



Piece No. 

1 to 11 
12 to 13 
14 

15,17,20,21 

16 
18 
19 
22 
23 

24 

25 



Length 
)-in. stock 

1 in. 

1'i in. 

V/A, in. 
yi in. on 
short side 

Wi in. 

"b in. 

yi in. 

Win. 
1 in. on 
long side 
XYi in. to 
point B 
yi in. on 
long side 



J -in. stock 

IX in. 
%in. 

\H in. 
■'4 in. on 
short side 

25^ in. 

1)16 in. 

■'4 in. 

\% in. 
1 Yi in. on 
long side 
1 7« in. to 
point li 
-'4 in. on 
long side 



Point B on No. 24 is cut at C, which is 
J 8 in. or IJ^ in. from D. Point A is j'j in. 
off center for y^-'va.. stock, and % in. for 
J4-in. stock. 



of the pieces have to be reversed after 
being cut. Number each piece as indi- 
cated. 

If wood is used, be sure that the cuts 
are marked correctly, both in respect to 
length and position. This applies especial- 
ly to pieces 9 and 21^. in the P. S. M. 
puzzle. Point X in block 9 must be 



TOP nouRts 

OIVtN ARC f OR 



WASTt-, 




How the parts for forming the square puzzle are 
laid out and cut from either )t or ^-in. stock. 




GAT ;s 
CREAM 



omEc 

■'•Win inwiih 



cou:at£-palm otive-i»£rr<x 




ORDINARY LATHER 
Thislather-picture' irreaUy 
maRnified] of ordinary 
Bhaving; cream shows how 
large, air- tilled bubbles fail 
to get down to the base of 
the board: and how they 
hold air, instead of water, 
against the whtiikera. 




COLGATE LATHER 
This picture of Colfrate 
lather shows how myriads 
of tiny, moiature-laden 
bubbles hold water, notair, 
in direct contact with the 
base of the beard, thu.i 
Etoftenini; every whisker 
riKht wbere the raxor 
works. 



mall-bubble 
lather 




. . . means a 
longer-lasting shave 

.... because small bubbles go down to 
the base of the beard . . . soften each 
whisker right at the skin line . . . your 
shave is closer, lasts longer. 

THERE is no mystery about why Colgate shaves 
last longer. They are closer shaves . . . that's 
all ! And the reason they are closer is simply that 
Colgate lather is composed of small bubbles that 
carry large quantities of water down to the base 
of the beard . . . vastly different from the large, air- 
filled bubbles found in ordinary shaving cream. 
The moment you lather up with Colgate's, here 
is what happens: 

1. — The soap in the lather breaks up the oil film 
that covers eachhair. 2 — Billions of tiny, moisture- 
laden bubbles seep down through your beard . . . 
crowd around each whisker . . . soak it soft with 
water. 

Instantly your beard ^ets moist and pliable ... 
easier to cut . . . scientifically softened right down 
at the base . . . ready for your razor. 

A comparative test is easy — just mail the coupon 
now. We will send, also, a sample of After-Shave, 
a new lotion . . . refreshing, delightful . . . the 
perfect shave finale. 



COLGATE, Depl.M-719 P. O. Box 37S, 
Crontl Central I*oitt Oflice, .New York Cit^r 

Please send me, FREE, Ibe aeven-day trial lub« of Colgate** 
Rapid Shave Cream{ also a sample bottle of **Aftcr^Sll«Te.** 



JVame 

AddrrM , ■ - ■ - 

City. 



_Statm 



118 



POPULAR SCIENCE MONTHLY 



February, 1930 



NOW- 



Jim^ OWN A 




PLANER 



THE "Driver" Jointer Is smrtlUy constructed and designed for 
accurate. hiKh speed work. At 5000 R.P.M. it removes A ' of 
stock -I'wide at each cut. lea\lnK a smooth, level surTace. Ttio 
materiaU used in its con^tt ruction suKK^^^t a much more expensivp 
machine. The base, table, fence and Kuard are of close sralned cant 
Iron, blades are hl^h carbon steel and the cutter head a non-shatterable 
alloy. Every known safety feature Is Incor- 
porated In it. the latent type round cutter 
head \^ used and a swInglnK Kuard actuated 
by a coil spring covers the blades. 



ATaiUbU in Paris 
at Not Orer 
M-00 Each! 



As with ali otlier 
"Drivpr" Powpr Toots 
— lathf*. (>fnrh saw. jis 
■»w, b»>lt (iaader, fle**- 
ible shaft, da'lo. and 
polishiiiK head — fh«» 
planer can be bovmht 
a part at a time, at our 
Sl.OO limit. 

Your local dealer wilt 
■upply you with a cir- 
cular Kivinx full dn- 
taiN. 



Thl.s planer can be used with power tools of 
other manufacture provided a pulley with ' 
hole to flt this shaft In available. 

Buy From Dealers'— Not 'Sold Direct 



Guaran- 
teed 




Comjjlete 

"DRtVER ' Tools 

Sold Nationwide 
Through the Following 
Retail Outlets: 

Chain Stores: 
W. T. Grant Co. 
S. S. Kreafte Co. 
F. & W. Grand Co. 
Sctiulte-linited. Inc. 
McLellan Stores 
Nelaner Brothers 
Green Stores 
J. J. Newberry Co. 

Mail Order: 

S<»ars, Roebuck tc Co., 
Chlcafio. Illinois and 
retail stores. 

AImo mold by thouMUntim of 
depart ment storem and 
hardware dealers. 



WALKER-TURNER CO., INC. Manufacturers, JERSEY CITY, NEW JERSEY ' 



APPROVED BY POPULAR SCIENCE INSTITUTE 



$15 

Electric Drill 



}i in. Steel Chuck, Lev opcra:eJ. ^^^"^^^^^^^^^^^ 

VoiTcrsal Motor. A sturdy tool for wood or metal. Fully 
|uar»nteed. Posrage paid. 

GEO. M. STUDEBAKER, Jr., D, South Bend. Ind. 
512 Cicizens Bank Buildintc 




{PatoPtod 1-17-22) 



The Midget 
"Five-in-One" Slide Rule 

Is a cumbioBtion M&nnh«iin. Putynrwt- 
ric, Luar-1»«. Binary. Add and ^ub- 
trart Slide Kule. It will inEtantly add. 
subtract, multiply and dividr any com- 
bination of wholo numbers, fractions, 
tnix*^ numbrrs and d<^cirni»Ii*, (JItm 
evrry rtxit and power, alKu Loifn, Sin«s 
and TarucvnlK. Uadn nf aluminum with 
■calcH on white rrlluloid. Site 4 in. Ap- 
proved and adopted by colleKea. Pries 
with Inatructiona, tl.frO.Fkhrimid Ca»« 
60c extra. S«Dt C.O.D. if d«aired. Cat- 
■losxw Free. GIL.SON SLIDE RULE 
CO.. tuart. Florida 




GEARS 

In stock^immediate delivery 

C^r*. ip^^ r'^iir«rii, vprochet*. thrust 
bearinci, ttriihli^ «»iipllnrt. piill#yi, et«. A 
complri«' lin? it rcrri^d in our Cliiraito ■tM'k. 
Can bUo qitoiP on F[M-rial Rram of nny kind. 
S«nd u« your Uur-prinia and inquirie*. 
WnU/or Cataii^ So. Hi. 

Chicago Gear Works, 
7«9-773 W. Jscksoa BlTd..Cbica««JIL 




TOOL CHESTS 

For Tool makers 
and Machinists 

Sa\ e their cost by 
Bavins tools from loss 
nnd damage. Wrii e 
for free catalog. 

H. GERSTNCR A SONS 
S74 Columbia St.. 
Dayton, Ohio. 



Screw j! 
Jacks 4 

I or thellome.Workshop, 
or Manual Training 



Wmi this 500 )b. capacity 
Simplex Jack, you can 
Itraigrhten window or door 
frames and avoid planing' or 
resetting locka — level radi'a 
tors, plumbing', drain pipes. 
Ice box; Btrai>;hten or clamp 
f lued work, radio cabinets, 
Itretch Bhocs, etc. This little 

**Jack in 
the Box** 

hfor the man whousea 
tools, or the boys inter- 
■flted in manual train- 
Ins: or mechanical toys. 

It haa hundreda of uses, 

Bturdily built, beautifully finished, and 
tondltionally K'iarantec<i. 
Ita purpose is to demonstrate and advertise the excia* 
live safety feature of the visible screw and power of 
the larger Simplex Jaclca, and will be sent you pre- 
paid for 35 cents — Canada 45 cents. Money refunded 
Irithout question and instantly if not satisfied. 

Xra^TetotTKenfy^i^r 1720" 

ESTABLUBED IM« 

1020 So.CciitnlAyCtalcm«III.IUA. 

n«l mr jKMtp.id 1 9lmp1«X 





Street 
Cit»_ 



MtJit color daairM: Red. Blue. Gre en . ^ 



A definite program for getting ahead 
financially will be found on page 
four of this issue. 



JMMONDS WATCHES 



OASM Of CREDIT 



DIAMOND IMPORTERS 

We Import Diamonds direct from 
Europe and sell direct by mail -a 
great Having toyoa. Uor Uiamonijs 
are "quality" gems, blue white, 
perfect-cut, personallj Inspected by 
oQf expert boyera. 

SEND FOR CATALOG 

Over 2.000 Uluatrationa of Uiamond- 
j aetJawelrr. Watcbaa. Pearl*, Uaah 

1 Haa«. Silrarwara, ate. S«nt prvpatd 

2 for your Fraa Examlnatlan. 
1 TERMS; Goodi dalircred oD|ratp>r- 

m«nt of oc«-t«Dtb of purcbaca pri<-«- 
balance In •<]ui 



'action Guarantead 
Refunded 




WEDDING RINGS 

No. 824 -The "BIiC«" IM-K 
whita Bold.ST.SO. S*twKh 
Thr*>« fiiamomls, S22.50t 
FIto Diamonda, S32.50: 
Saveo Dlainonda. S42.S0; 
Nln« DiamondH, S92.50i 
Twelve l»iami>D<li. 167.50. 



WRIST W*TCH-14-K white »pld 



lliah KTada It* 

■nt.t'^l), t-.^dowa 
and Sl.OO a wpek. 

Railroad Watches-Guaranteed to Passlnspection 

HAMILTON WO- 992 . 'Jl JbwcI*. AdjQCted to 6 Poji- SCC 

t1on«. t;ol.l hll«.J aS-Yaar Caaa .... 

ELOIN'S LATEST RAYMOND, 21 Jawels, 8 Adj. SCR 

Kudf 4i.ihnijrBona wifi,lln«. Gold filled 20- Yr. CaM »^ 

ILLINOIS "BUNN SPECIAL," 21 Jawclt. AdJoitMl U SEA 

6 I'oaltlena. Gold 6lled 2&-Year Caa«. *^9V 

HOWARD RAILROAD WATCH, 2i JaWali, S Adjoat- SOA 

•nvT.fn. :::> Vi^ar Kold ti!lL-d case ... *OV 

A'l ItoHroiiil Waichca sold on convenisnt credit terms, 

THE NATION At JEWaERS 

DEPT. K-87 1 

108 N. Suit Sl..Chic>to,III. 

8tef«e In Lwedins CitiM 



..1/! Itaitruuil H'lifc/irn sold on 

lOFTIS; 

■■iBR0$.&Ca^'s3 



centered after cutting off piece 8 A. Glue 
3.1 to 3 and 8A to 8 as shown, and be 
careful to see that the joints are smooth 
and square. 

The >^-in. stock makes all letters 2}4 in. 
high — letters P and S are I'i in. wide, 
and M is 2 in. wide. 

The .>4'-in. stock makes all letters 3^ 
in. high — letters P and .S are in. wide, 
and M is 3 in. wide. 

The answers to these two puzzles 
will be published next month together 
with two more skill-testing puzzle prob- 
lems. — Eric B. Roberts. 



Wrench Extension for 
Use on Heavy V^'ork 

WHILE it is usually bad policy to use 
too much force in applying a wrench 
on nuts, it is occasionally necessary to 
pull nuts exceedingly tight. Cases in 
point are bolts for holding tools in stamp- 
ing machines, draw rods for pulling bush- 
ings into place, or for loosening nuts that 
have rusted. 

Rather than use a pipe over the wrench, 
or put a pipe wrench on a finished nut, it 
is better to make an extension for an 
ordinary open-ended wrench such as is 
shown in the illustration. This can be 
made of }4 by \)4 in. flat steel for the 
common sizes of wrench. The hooks are 
forge-welded on. 

By varying the proportions, the e.xten- 
sion can be made to fit any reasonable size 
of wrench. 

The extension can be made 
in any reasonable size. 




SECTION &-B 



StCTlON A-A 



Hints on Applying Paint 
on Metal Surfaces 

GUTTERS, downspouts, and the like 
should not be painted until particular 
care has been taken to remove all rust, 
scale, and dirt with a wire brush, putty 
knife, and sandpaper, and by scrubbing 
with kerosene, if necessary. It is impor- 
tant to remove all rust; for rust, even if 
painted over, will eat its way through the 
paint. 

For the priming coat on new metal 
surfaces, it is best to use red lead or some 
other metal protective paint. For the 
following coats, regular house paint of 
the desired color may be used. 

New galvanized iron and tin is always 
covered with a greasy film, to which 
paint will not adhere properly. The sur- 
face should be washed thoroughly with 
vinegar, which will remove this oily sub- 
stance. For the first coat, red lead or 
some other metal protective paint, or a 
specially prepared galvanized iron primer, 
should be used. The following coats may 
be of any good outside house paint. 
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Deceptive Trout Flies 
Have Soft Rubber 
Detached Bodies 



BY USING a small sliver of light- 
colored automobile inner tube for 
the detached body, it is possible to make 
realistic trout flies inexpemsively and 
easily. 

Trout fishermen who believe that the 
artificial fly should be a counterpart 
of the living insect agree that the detached 
body of the fly is of the utmost import- 
ance. These men are the formalists, as op- 
posed to the colorists, who believe the 
imitation must be the same in color as the 
living flies on which trout feed. 

The detached body of the fly has been 
made in many different ways — feathers. 




I 



The finished fly resembles in every way the 
actual insect on which trout generally feed. 

fine wire, horsehair, silk, and fine sewing 
needles have been used in its construc- 
tion. All of these, however, serve as poor 
imitations, since they tend to make the 
body stiff and quite unlike the soft 
tapering body of the living insect. Rub- 
ber is much better because it is both soft 
and pliable and can be cut to the desired 
form, thus adding to the realism of the 

fly- 

The hooks used should have a shank 
1 in. long and be of the straight-eye 
type. However, if none is available, the 
turned-down type can be used and the eye 
clipped off. 

Bend the hook as shown on the follow- 
ing page so that the fly will ride the water 
in an upright position in the same manner 
as the natural fly. Attach the gut snell 
to the hook by binding it on tightly with 
silk thread thoroughly coated with 
shoemaker's wax. (See Step No. 1.) 

Then, as shown in Step No. 2, place the 
rubber body and carefully bind it to the 
hook, leaving about 1 in. of the rubber 
free. 

In attaching the feathers, which re- 
present the wings, place them on the hook 
with the quill ends forward and the 
feather tips back, and bind them in place. 

Next, bend the feathers forward, as 
shown in Step No. 3, and hold them in 
place by crossing the binding thread in 
back of them. The feathers must be set 
carefully, as it is imperative that they al- 
ways remain in a standing position. 

A few hairs can be taken from an old 
bucktail and tied just below the head. 
These simulate the feathery legs of the 
actual insect. 

Wax all of the bindings thoroughly and 
then coat the body and detached part of 
the fly with a good grade of fly-making 



Looking for A 

HOBBY? 



Here's A Profitable One 



FIVE FOOT WORK- 
SHOP INCLUUKS: 
4" Plunvr, 8" c;ircular 
Suw. 6" X 36" Linthi', 
h" Oisc Sdndcr. b" 
BufTi.*r,5"Grin(ler. Ji" 
I>rill Chuck. H H. I». 

K. Motor. 110 v., 
A. C. 60 Cycle. End- 
less V Belt. Two 2 -step 
4" and 2^" Pulleys. 
Cast Iron Suh llasc. 
10 ft. Cuhle with Sep- 
urable Pluii. Planer 
and Saw may be pur- 
chased sepA aratelv 
—925.00 each. 




Jilt Saw Attach- 
ment for the 
W u r k a c e El ec - 
trie Wood 
worker . . 





14 In. Workace Band Saw, 
fast, accurate. STC 
economical i D 



Workace RadUI Saw. 
Saws at any %•% Afi 

anttle 

Cast Iron Table 

$tO Extra 
Cast Iron I.oUs 
$15 Extra 




Workace F.lectrlc Shapcr — 
hlfth speed, direct SQK 
drive, portable 



Electric 

HERE'S A HOBBY that gives 
you relaxation from everyday^ 
cares — bringing pleasure and 
profit. Thousands of men have 
adopted the Workace hobby. Make 
hundreds of things with the Work- 
ace Electric Woodworker. Under the 
magic of the whirring saw, planer, 
lathe, Sander, drill, grinder and buff- 
ing wheel (all are included in the 
Workace Woodworker) raw lumber 
is easily converted into furniture, 
household necessities and countless 
other articles. Work out your own 
ideas with your own complete elec- 
tric workshop. 

Tliere's no better gift for the grow- 
ing boy than Workace. It provides a 
wholesome man-building outlet for 

his energy and enthusiasm. Man or boy 
will appreciate the Workace. IS'J.OO down 
will bring it. To operate simply plug into 
the electric light socket. Send the coupon 
now for details. 

J. D.WALLACE & COMPANY 

Wilcox Street at California Ave., Cliicago 

Jl West 42nd Street, New York City 
26H Murkcc StriscI, .Sun I'ruiiiluu 
Consult telephone directory /or branch addresses 
in other cities 



Workace Portable C'^E 
4 In. Planer "ZD 

(iomplete with motor 
$«0 ^ 




J. D. WALLACE & COMPANY, 

\\ ilcox St. at Califonua Ave . Chicago. 111. 
Please send me full information about the W'orkace Elec- 
tric Woodworker and also the Workace Machines checked 

below. I 1 Workace ( 1 Workace 

I I Jig Saw I I Band Saw 



□ Workace 
Shaper 



□ Workace 
Planer 



□ 



Workace 
Kadial Saw 



Name . 



MAIL COUPON I 



I Address . 



City State. 
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Only «172§ a Month 

For Both Motor and « Armnrt 
Screw Cutting Precision LAI HL 



Optrites 
From Any 
Lieht Socket 



New Mode! South Bend 
9 x3' Junior Lathe 

for the 

Manufai-turinil Plant Tool Room 
GeacralKcpairShop MuL-liineShup 
Service S:ution Klet tric Sh<>i> 

£nfilneerint> Shop and l,aborator\ 
Latlicsliuwnts tiie ^outh Boud Juin : 
Bench l.athi: cgiiippt.-d v^ith iiorizt^n 
Motor Drive. Takes power from iiu\ 
hglit socket. Price comiik-tc wtih Mo- 
tor,$254, or on Easy Payments of • nty 
$17.78 a month. Price of Lathe with- 
out Motor but with Countershaft and 
Equipment $169, or $11.83 per muuth. 

i ^ 



Prices of Other Popular Sizes 

ot Quick Change Gear Lathes with Equipment 




size ol 
Lath* 


Shippins 
w.iKht 


Counter' 
• halt Drive 


Silent Chain 
Motor Drive 


9"x3' 


490 lbs. 


$294 


$398 


11 x4' 


725 " 


359 


498 


13 x5' 


1110 " 


443 


602 


15 x6 


1550 " 


543 


720 


IG x8' 


2035 " 


638 


817 



Types 

^and 

Sizes 



- from M Inch to 18 
inch are shown In 
our complete cata- 
log No. 90-A. Write 
for a cop>. 



Write for Free Catalog 

SOUTH BEND LATHE WORKS 

831 E. Madison St. South Bend. Ind., U. & A. 

Laihc ItuilJcrjt far 2 i \\'ui s— -4 7.000 Users 



4^- 



Build a Ship Model at Home 
for Pastime and Pleasure 

It Is a wonderful fascination and a beautiful deco- 
ration for your mantel, radio cabinet or it may be 
used In any iiart of the home. 

Santa Maria, size. 25 Inches high. 
101iiche.>* wide, 27 inches lonR $4.98 
La Plnta. sl/.e. 26 Inches high, 11 
inches wide, 27 Inches ioug. . $4.98 
Mayflower, size, 2(i inches hljtn, 
10 Inches wide, 30 inche.s lone $4.98 
Constitution, size, 2.') Inches high, 

8 Inches wide. 2!» Inclie.'i lonK $6.98 
Flylnft Cloud, size. 27 Inches high. 

9 Inches wide. 36 Inches long $6.98 
The^e prices are f .o.b. Philadelphia. 

?Ius a few cents postage, 
hese niodelri are sold In knock down form. All 
parts are cut to fit and ready to assemble. They 
will be pent anywhere In Tnlted States <'. O. D. 
Money order or check must accompany all foreign 
orders. 

W'rilf for free Ulustrated cafnloa. 
MINI.\TUR£ ship MODELS. INC. 
3216 Barring Street. Philadelphia. Pa. 





Andy Sannella 

Talks to Reed Players. 

Get this Free Book! 

On the air tonisht, and every night* 
Andy Sannella is earning a fabuloua 
salary w itli his Sclmcr Sax. In his book 
of "Adiicc to Sixophone PLiyers," he 
sivcs more valuable information 
w than in ten private Ics.'ions. Tliis 
book also contains Talks to 
Clarinetists by Alexandre 
Selmer. Send for free copy, 
liyou will mention ihrinstm- 
ment you pLiv, we will send 
also, zre« samples nf our 
Alexandre Reeds. They Playl 





367 SELMER BUILDING* ELKHART, INDIANA 

27 (In Canada: 516 Yonee St., Toronto) 



PLE5 0F53RAREW00a^ 

ALSO. 20 cftWnrt and 20 inUr. »1.75-| 
or your choice tl.OO. BeU Ubelcd 

We rtirry WOODS of sH kinds, 
ir>duiiinB pan"!-, vi'tip^ro and iii- 
Uy wooi. Write for FREE Pric« 
lut. 

CRAFTSMAN WOOD 
SERVICE 
717 E. 62nd St. 
Chicago, lU. 



Makes fosd aliactor 



Wi hmiisli st w ryMlisi l«r sm- 
vcriiuff fti4 Asto Clwnis i«l« 
Firm Tnctar far track gmrcn, 

snialllimt.irarsBrtes.ete. I'ulla 

IG-in, Plow. Disc*,. Swls.CuU 
tivat(>H;l{iitiHH«li Machinery. 
We also build (iitrden Trac- 
tors and Cutt«r H&r Mower 
Attachments. Writs for f r««J 
Particulars. 

SHAW MFG. CO. 
Div. P. S. 2 
Caleaburg, K an s .i s 



HaDdlaaEamlr. t 

Turns in 16-ft. 
Clrela. 




Do You Want- 

Riinabout ^ 
a Sail Boat 
an Outboard 

Here's how you can 
have it and save % ^ 
your money 

The boat you've always wanted can now be 
yours at J^i the usual cost. CIiooso the craft 
— we send you the parts — all cut and num- 
bered. You fit them together from easily- 
followed, simple instruction sheets. You don't 
need to be a carpenter to do it either. Lots 
of fun and a big money saver. Thousands 
have built their own boats the Brooks way. 
Send 10c now for new 1930 book showing 55 
different Brooks models. Write today. "Then 
choose your craft. 

BROOKS BOAT COMPANY, INC. 

Dept. B-9 Saginaw W«,t Side, Mich. 



■STERLING'^! 




Here A lt modern 7-rooin home ihnt yoii pan build voiirwlf and (wve inon*v 
Wo Bhtp you the liiml>*T rut-to-fit freight pnid to jour Million. 0»r 
"'k I- "'"■ti""> o( cultinK make ii eaiy for anyone to biitlit 

a nUiriin* home. No skilled labor nocesi^ry. Our oiutamerii claim averaae 
■vvuisa of 47 0 0 over local builder*' prices. 

Rock-Bottom Prices! 

'ur lanre volume of mtles enstilne w to quote rock- 
Mttoni price* and wll on timr-pnMnfnt* without 
bi(h interefit or hnanrin^ rharir^. Trnnn n* low 
aa S8.10 per month. Send L'5r tuiUv (or bmutidii 
Color Book of NEW KtcrLinx Home PUn* and 
i learn how you can buy a home with your reut 
k money. 




^International Mill & Timber Co. 
I 3210 S. Wenona kit. Biy Cily, Mich. 



varnish, after which the whole body 
should be sprinkled lightly with silver 
crystals, which can be obtained from any 
art store. The varnish will dry and hold 
the silver particles in place. These supply 
the glitter that aids in attracting the 
trout. 

Better results often can be obtained by 
using feathers of various colors. Experi- 
ment until j'ou find a combination that 
meets with success. 

A small vise is an aid in holding the 
fly for binding, but you will soon become 
proficient in doing the binding by hand. 
Then you can make flies to copy the exact 




The three steps in the construction of the 
fly and a slcetch showing the actual insect. 

insects that the trout are feeding on in 
the particular stream in which you are 
fishing. — R. P. Lincoln. 

Tightening Loose Casters 

CASTERS which have a horn pro- 
jecting into a hole can be kept from 
falling out when the furniture is lifted by 
wrapping friction tape or rubber bands 
around the stems. 

To tighten a caster of the socket type, 
remove it, wrap tough paper or cambric 
around the wood over which the socket 
fits and glue well. 

Home Workshop Uses for 
Old Dental Tools 

WITH a little shaping, discarded den- 
tal tools can be turned into useful 
additions to the home workshop tool 
chest. Because these tools and drills 
must stand the strain of cutting porce- 
lain and bone, they lend themselves well 
to many of the delicate and difiicult little 
jobs that the home worker so frequently 
encounters. 

Broken hand instruments can easily be 
formed into excellent wood or linoleum 
carving tools, especially fitted for work 
where there are many small cuts and 
comers to be made. 

The small drills are excellent for drill- 
ing fme holes in hard materials. Their 
shortness and stockiness allow a greater 
amount of pressure to be used than is 
possible with the average long, slender 
twist drill. — Samuel Gore. 

IX BUILDING any boat it is best to 
attach the side planks to the rabbet 
in the stem first, and then spring them 
around and join them to the transom 
last. This permits fitting the sides to the 
curve of the stem. If the wood of the side 
planks is too dry, thus presenting the 
danger of splitting, it should be steamed 
or soaked in hot water until it conforms 
to the curve without too much strain. 
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¥fi PAY FReiCHT 



Glass Mount Allows 
Underside of Moth 
to Be Viewed 

By J. G. Pratt 




The finished case showing the moth in place 
with its wings between the layers of glass. 
The specimen is known as Samia cecropia. 

THK easily made glass mount illus 
trated permits the inspection of moths 
and butterflies from both sides and also is 
effective as a wall or mantel decoration. 

Cut a strip of cardboard from }i to H 
in. wide and sufTiciently long so that it 
can be bent into a square or oblong that 
will allow a yi-in. ma,rgin all around the 
specimen. The ends can be fastened to- 
gether with binding tape. Also prepare 



BINDING TAPE- 




BODY or MOTH 



PASTCBOARO FRAME 



The top and bottom are glass, and the sides 
cardboard. Binding tape is used on the corners. 

two sections of glass to cover the top, 
and to support the wings of the specimen, 
allowing sufTicient room between for the 
bodw as shown. 

When the moth is placed in position, a 
sheet of glass to cover the whole top is 
fastened all around with tape. Before 
placing another piece of glass on the 
bottom, it is well to fasten a small piece 
of moth ball in one corner as a pre- 
servative. Next, the sides can be covered 
more decorativelv, if desired. 



Supporting Bar Clamps 

WHEN boards are to be glued up on 
the workbench, it is often difficult 
to keep the cabinetmaker's bar clamps 
from turning over. Blocks, cut from any 



NOTCHED BLOCKS 
OF HARD WOOD 1 




BLOCKS TO HOLD 
CLAMP UPRIGHT 

Hard wood blocks used to hold the clamp up- 
right for easier adjustment of the ratchet stop. 

hard wood as shown, will hold the clatap 
upright. Where the clamps are not all 
of the same make, blocks are provided 
so that all will rest at the same height 
from the bench. — Graham Sti ckky. 



6 ROOMS 
PORCH 

AND BATH 




LetJMu 

Factory Prices Savelbu 



Guaranteed Materials 

Prire inphitlpn all hiKhest qiiBlity lum- 
ber cut to lit doors, windows, stairs, 
high grade interior woodwork, lath. 
flhin4;|p«, hardware, fclaaa, paints, naitfi, 
etc., complete. My guarantee haii 34 
years of square dealing behind it. 6- 
day examination plan leta yuu inspect 
quality and quantity of materials on 
your own lot without P4.ving us one 
iwnny. Freight paid east of the Mis- 
RiitKippi Uiv-tT and north of Mason- 
Dixon line. bUo to Minn., Iowa, Mo. 
Mail Coupon now./ 




You can get all the materials for your home direct 
from my mill — at wholesale prices! My customers 
tell of 1^00 to $1000 actual savings on single homes. 
Mill-cut lumber and my eaay construction plana save 
you 40% on labor. No portt^ble homes— but sturdy, 
substantial, permanent homes. I pay freight and ship 
all materials direct to your station. Most remarkable 
money-sa%'ing prices ever offered. And three years 
to pay if you wish! 



"Saved $800 to $1,200 on Lumber" 



eays O. R. Fickling, "and the 
material was wonderful" .... 
"Believe I saved $500 by buying 
from you," writes B. A. Ander- 
son of Nebraska .... >Ir. 
Davis saved "between $1000 
and $1,500" on his home .... 



J. J. Spellman says "I saved 
$500 by buying from you." You 
can do as well. Every home 
owner who built a Liberty saved 
money. Write for complete 
information and Free Book. 
Three Years to pay. 



Amazing 
New Plan 



Send fin* ihisSig 

FREE BOOK 

Contains page after page of homes In full color. Wonderful 
values from S31>2 to $155H. Bungalows 1^ and 'i story 
homes. American, Uutch-colonlal, KngUsh de^tlgns. Prac- 
tical — beautiful. Book lists down payments, monthly 
payments, construction time necessary for each home, 
a;;tual practical facta and ngures to save you money. 
31 years of square dealing behind my guarantee. Write or 
mall coupon for free book today. You'll save yours^ 
hundreds of dollars. 



We send you complete materials 
You send us uo money. Inspect 
quality and quant It v* on your 
own lot for 5 days. You do not pay one penny 
for materials unless completely satisfied. Is 
there any better proof of the contldence we have 
in Liberty Homes? 32 years square dealing 
behind our Guarantee. Send coupon for Big 
New Book of Homes today. 

lewis Mf|. Ct. 
Dept. 13-B,Ba7 Qlr, Miclu 



rTlf. Tho«. p. Dixon. Vlce-Pres. Ac Geo. Mgr. 
Lewis Mffi. Co.. Dept.l3-B, Bay City, Mich. 
Dear Sir: Please send me your new book of T.lberty Homes, 
containing factory prices and complete information on home 
building. Also down payments, monthly payments, etou 
Thin will not obligate me In any way. 



Name . 



LIBERH HOMES 



Address 

City State. 




Gears and Model Supplies 

W(! mnV* workinc models for [nrvntor* nnd 
do eHMTinicntnl work, »pe«Ul in»chinpry or 
p«rt9. diM nnd toola for stampjnK and forming 
nirtal ■peeinlliew, kUo cantinp* tn hrnm ftnd 
aluminum, nnd carry a complrte »toek of brM 
ceara and model auppliea. 

Stnd far Cat»h>9 

The Pierce Model Works 

TinUy Park, III. 



BURN YOUR NAME ON TOOLS 



ARKOCRAF 

rW Protect Your 



Tool* FromThoft. writ© with •i»c 

tricity mnr nama nr d*a(irn on tha hard' 
eat Bod tinnt looU and ItiBtrumenlx.or 
•njr iiict»1. Uk« wrttinir *>n pupcr with 

r»Q or pencil. Complata Outfit 
3.SO Prvpald Anywb«r«. lnt*rc«t- 
\ng iUustrsUd rircnlM- tt—. Writo to- 
day. Aconts wantod. 

AltKOORAF PEN CO, 

1171-A CiMt fturfc St.. Portland, 
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Here is the RKAL 
OPPORTUNITY you 
have been waitiiiK for! 
You can make BIG PROF- 
ITS filinc saws on the 
Foley Automatic Saw Fil- 
er. Bo independent! Have 
your own business. 
You can start for as 
little as $50 and pa.\- 
the rest in easy 
monthly payment 
out of your 
earnings, Kver- 
e t t Myers 
writes, "... 
/ did more htimncfs in 
September than I ilid 
ill a year filino sau • hi/ 
hand. I banked Slli I .' i: 
which iras accompli - '■■'! 
in spare time. . ." 

The Foley Model F-S 
"3- Way" iT. Saw Filer 

AulomatUalli/ tllefl all kinds "t s«w« boltrr than the 
most expprt hand lller. Saw users want Koley-llled 
aawa because Ihpy cut hplfcr and stay sharp lonjicr. 
NO CANVAt!f<l.V(: — you can net plenty of business. 

Start in Spare Time 




Foley saw niers are makUiR Sio to a week EX- 
TRA MOXKV In spare time wlille startiiiK — some 
even more. Soon you can have a Dennaneiit. j'ear^ 
'round buBtness that will nay you Bit; PllOHTS. 

J n m OS E . Scot t . w ri t es . 
"... started a custom smc 
r'llino bu.^lntsx during spare 
'ffmr. . .Thirtu dnu^ afteni-ard. 
I garr up mu other business as 
tfifrr u rre ton mnni/ sair-'< com~ 
ing In jor ^parr time. . ." 



SuccessI 



". . . Operate niy Fol- 
ey Filer In Spare 
time . . . Have Just 
(fone over my records 
and nnd that I am 
mahlnK an average of 
r26.00 a week. . 
Walter S. Thompson 
. .\take as much 
as tarn a day in 
spare time. . ." 
John J. Spenst 



Send for Free Plan 

We will help you set started 
In this nne payiuK business. 
Make liU; PROFITS and 
pay as you bo along. Write 
today for complete Informa- 
tion and Frrr Plan. 



Foley Manufacturing Co. 

1012 Foley Bldr. 11 Main Si., N. £., Minoeapolis. Mian. 
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BEATS 
the World 




CATALOG 

FREE/ 



The Beat that thill and experience c<in 
produce — at real tnoney-t<ioing price*. 
Prompt etupmtntfmmfactoriee toyoa. 

Outboard 1 
Motor Boat^ 
i€0.00 

ftnd «p 

A comple'fe^te line of real fast, safe and sea-worthy 
boats for family use. Also fastest racing models.^ 
Rowboats^ 
$48.00 
ud op 

Improved models. Safe and seaworthy. Strong and 
durable. Kasy to row and handle with oars. 

Canoes m Uf^ ^B^ 





■ndip 

Three models and four lengths to choo«e from, 
eluding non-sinkable sponaon canoes. 




30 ft. long; speed 30 to 35 miles an hour. 

CATALOa FREK— SAVE MONCY — ORDER BY MAIL 

FUose stale the hind oj bMlyou are inlcrtsled in |30 
>TWO LARCC FACTORIES <— 

THOMPSON BROS. BOAT MFG. CO. 

•tSAnnSt. ^ . . V llSElmSt. 

Ji«H?iOO („W''>'''0 ) CORTLAND 

vwwcoNMN \EtherPlaetJ ,»b„ vork 



Finishing the Bluenose 




By 

E. Armitage McCann 



A S THE rigging on our model of the 
l\ Bluenose nears completion, the 
-L\. little fishing schooner takes form 
and begins to display its full beauty. 

Since the rig of a schooner is its most 
characteristic feature, and since clean- 
cut, seamanlike rigging is always the 
distinguishing mark of a high-grade 
model, it is imperative that the rigging 
on the Bluenose be assembled with metic- 
ulous care. 

For those who wish full size drawings, 
a set of blueprints can be obtained by 
sending seventy-five cents for Blueprints 
Nos. 110, 111, and 112 (see page 97), 

In shipping the main- and foresails, 
wire a triple Mt-^a. block to the main boom 
and a double one of the same size to the 
fore boom. 

Reeve the masts through the mast 
hoops and put the jaw-supporting rings 
and mast-coat rings in place. Drive a 
short double-ended nail into the heel and 
step the lowermasts, being very careful 
that they are truly in line with the stem 
and slope at the right rake. 

Fasten ^-in. blocks to the three eyes 
abaft the foremast head and to the four 
at the main. Reeve a line up through the 
top one and through those on the gaff 
bridle blocks and mast alternately. At 



A base having im- 
itation waves adds 
to the attractive- 
ness of the model. 



the lore, pass one end of the line under the 
cleat on the fife rail and make it fast 
there; to the other end fasten a single 
block. This block and another fastened 
to an eye in the rail abaft the rigging and 
to starboard form a block and tackle. 
This forms the peak halyards. 

Wire a double Ji-in. block to the mast- 
head above the crosstrees and reeve a 
cord through this and the block on the 
gaff, bringing the standing end to the 
starboard side of the fife rail. Fasten the 
port end to the port cap rail with single 
and double >8-in, blocks. This rig forms 
the throat halyard. 

Pull all these lines fairly tight to hold 
your sail about in position. 

The halyards at the main are rigged in 
the same manner except that the stand- 
ing and hauling ends are fastened on 
opposite sides. 

Nearly all of the blocks on the actual 
Bluenose are iron bound with hooks or 
shackles, but in making the model it will 
suffice to strop (strap) them with medium 
thickness white sewing cotton. With the 
exception of the peak and throat hal- 
yards, the fall or line for all purchases or 
tackles starts at the heel of one of the 
blocks. The end of the falls should be 
fastened under the blocks before the 
strops are drawn tight. All the blocks 
are painted white. 

In making my model I used No. 9 
thread fishline for the shrouds, breast 
stays, and topping lift; a linen cord less 
than half that thickness for the halyards 




MODEL 
ON 5TAND 



TOP PANEL<^ DA5E — 



SECTION, LINE ArA 



WAVES OF PLASTIC WOOD 

Dimensions of the model base and sketch show- 
ing how the Bluenose is placed in the stand. 
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DRAFTING JOB? 

OF course you'd like to cam $50 to $7o or $100 a week — you'd like to do 
more interesting work — you'd like to get into a line that offers a real 
future — but do j'ou know how to go about (lettino these things? 
If you have been thinking of "taking a course" but have held back l)e- 
cause you were afraid you didn't have education enough to learn better-paid 
work — if you have hesitated to take the risk that it would actually land you 
in the better position and increase your salary — then here's the best news you 
ever heard in your life! 

I want to tell you about DRAFTING, and show you that it offers you every- 
thing in pay and opportunity that you could hope for. I want to show you 
that a fine Drafting job is now easily within j^our reach. And I want to set 
before you an amazing plan which we have worked out with the co-operation 
of some of the biggest employers and engineers in America, to prepare you 
at home, in spare-time, get you the job and raise your pay — absolutely with- 
out risk of a penny on your part. 



Eleetrical 
Jobs 



An easy way to break Into 
the grent, proaperoua, well- 
paid Electrical industry, la 
to learn l-Uertrlcal Drafting. 
Then the Ui>ors of oppoi^ 
tunlty in a line where the 
"Sky'a the limit" are open 
to you. 



Bwtdm^and 
Construction Jobs 



Many of our students spe- 
cialize In ArrhUoctural or 
Stnictunil Drafting, and 
tben we help them get good 
Jobs with Contractors or 
Archit«cl9. A knowledge of 
Drafting Is a pass-port to 
quick success In trio big 
building Industries. 



Automotive 
Jobs 



Look through the want-ads 

of any city where there are 
automobile factorlea and 
you'll be Hurpriscd at the 
number of DraftSTren re- 
quired, and the sp'ttndld 
salaries paid. Many noted 
automotive engineers and 
executives got into the work 
through Dniftlng. 



Mechanloal 
Jobs 



Any experience you have 
tn mechanical lines will be 
of pricclefw benefit to you 
aa a Draftsman, for then 
you know how things are 
aone on the job. Drafting is 
PROMOTION for the me- 
chanic ami apprentice. 



Wonderful Opportunities for you in 
DRAFTING 

During the past few montli.s we have placed HUNDREDS of former 
clerks, mechanics, building trades workcis and even beginners in 
good drafting positions with leading contractor.?, architects and in big 
manufacturing plants. These men arc not a bit smarter than you, and 
have no more education or experience. What Ave've done for them, 
•we'll be glad to do for you. 

Maybe you think Drafting is "over your head" — that it takes artistic 
talent or some ability you haven't got. In that case you have a pleasant 
surprise coming to you. For I'll be glad to show you that the drawing 
of plans is puiely mechanical, easily learned and the most interesting 
kind of work you ever tackled. 

Get Our No-Risk Job and Raise Plan 

I wish I hai the room hero to tell you all about DRAFTING — how it has become 
the mo9t important branch of every kind of manufacturing and building construction 
work — how fa-scinating tho work is — the fine bunch of fellows you'll work with — the 
big ealariea paid — the wonderful chances for advancement. How, while Drafting is 
white-collar office work, it is hooked up closely with big projects and big men, and 
ofTers the thrill that goes with making plans which govern cvery move of the men 
who do the work. All this inside dope takesaSG-page book to describe and I'll be glad 
to send you a copy free when you mail the coupon for my no-risk job and raise man. 

O. C. MILLER, Director Extension Work 

36-Page Drafting Book FREE 

Tells how easy Drafting is to learn — how interesting 
the work is — what remarkable opportunities are open 
for Draftsmen right now. Mail coupon for a copy — 
without cost or obligation. 

THE AMERICAN SCHOOL 

Dept. D-248 Drexel Ave. and 58th St. 
CHICAGO, ILLINOIS 



•>'.e^l^f.So err """"Stu^ I 



We trained these men 
then PLACED THEM! 





"Thanks for help- 
ing ma Bot a Draf t- 
ins position with 
SlykerCo.startine 
at S40 a weok." 
Oskar R. Ludwic. 
Gary. Ind. 



"I have landed a 

Job with thn Pacirin 
lel. and Tel. Co. 
in 8<<attln. and I 
luuHCsay t hat I am 
grnatly in<lnbte<l 
to the Aiiicricaii 
Schoo I for iny suc- 
cess. You have 
done al I that you 
prooiified in help- 
inK me obtain 
einploymenl." 
r. G. Whit 1 



Now Junior 
Draftsman 

"I have obtained ■ 
ponition as a j unior 
draftaraan with the 
Muncie O i I Encine 
Co. I appreriate 
your aid in obtain- 
inc thia ponitioa 
very much," 
M. N. Bareham, 
Muncie, Ind. 



I American School, Dept I)-248 

I Drexel Ave. & .^th St., ChibaRO, 111. 
Please send me, without co."! or obliRation, 36 
paj^c Drafting Book and tell me about your I 

Itraininjc and employment plan in line marked 
X below. 

□ DRAFTING 



I 



□ ArchltMtur* 

□ Building 

a Structural StMl 
Civil CnginMrlng 
n Auto EnglnMring 
a El«jtrlclty 



□ Busin.ss Manag.m.nt 
G Accounting 

0 Mechanical Cnglncoring 

□ Shop Suparint«nd«nt 

□ Foramanahip 

□ High School in 2 yean 



I tit. No.. 



I City. 



-State, 



Ag<-_ 



-Occupation- 
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lNY max who can read and write and 
use a pair of pliers can hecoine an electrical 
expert and free himself forever from the 
long hours and drudgerj' of a small pay job. 

And you can learn the BIG PAY profes- 
sion of electricity right in New York Citv — 
the heart of the electrical world — the city 
of 100,000 jobs. At the same time you are 
learning the BIG PAY profession you can 
be enjoying the sights and wonders of New 
York, the modern Bagdad. 

Be an Electrical Expert 

Graduates of the NEW YORK ELEC- 
TRICAL SCHOOL are in demand by all 
the big electrical companies. Or, if you 
prefer the independence of a business of 
your own, there are thousands of oppor- 
tunities for efficient, dependable men to 
become electrical contractors. When you 
are your own boss the money you can 
make is limited only by your own energj- 
and ability. 

Special Course in Mechanics and Electricity 
for AutoSt Aeroplanes and Marine Engines 

Personal Instruction 

The NEW YORK ELECTRICAL 
SCHOOL is not a correspondence school. 
You learn by doing — by personal instruc- 
tion on full size standard electrical equip- 
ment under the personal supervision of 
trained instructors. 

At X. Y. E. S. you train your hands and mind at 
the same time. You learn the theorlea of eletrtrlclty 
— and then you are shown how to put the theories 
Into actual practice by solving the problems with y«ur 
•wn hands. 

The man who has learned electricity by actually 
doing electrical work under Intelligent personal InjJtruc- 
tors can ro to any part of the world and be sure of 
a good living. There are X. Y. E. S. Graduates In all 
the countries of the world. 

Write today for the 4S-page booklet giving full in- 
formation about the X. Y. E. S. Course and showing 
pictures of the equipment available for your personal 
use in our two seven-story buildings. 

The New York Electrical School 

40 W. 17th Street, New York 

MAIL TODAY ; 



SH ROUPS 



THE NEW YORK ELECTRICAL SCHOOL 

40 W. 17th Street. New York. 

Please send me FREE youp 4S-pa?e booklet. 7t 
Is understood that this request puts me under no 
obltgation. 



Name. . . 
Address . 



How the rigging on the 
cTosstrees a arranged. 
Topmast shrouds need 
have lanyards only. 

and sheets; and No. 
24 sewing thread 
for the downhauls 
and light lines. For 
the stays I used two 
strands of No. 22 
silk covered mag- 
net wire twisted 
together and dyed black. 

The bowsprit shrouds are made of 
three twisted strands of magnet wire or 
cord and are run from the inner eye bands 
to plates nailed to the hull. The bobstays 
are similar but thicker, and run from 
eyebolts in the stem to the eye bands at 
the bowsprit end. 

The three shrouds on each side can 
now be rigged. Take the first up on one 
side and down the other and fasten it to 
a yi-in. deadeye which in turn is fastened 
to those on the hull. The two deadeyes 
should be about ^-in. apart, center to 
center. The next pair will go on one side 
around the masthead and down again on 
the same side. 

Attach ratlines (steps) across all three 
shrouds. These may be made of No. 24 
black cotton, spaced ?i6 in. apart and 
clove-hitched to each 
shroud. (See sail plan, 
P. S. M., Jan. '30, p. 
94.) When aU of the 
shrouds are in place, give 
them a coat of black 
shellac varnish and cut 
the ends off close with a 
razor blade. 

In attaching the top- 
sail fasten a }4-in- block 
to the peak, and hitch a 
line to the sheet clew and 
another to the tack. Sew 
the mast hoops on and 
the five small rings needed 
for the downhauler. 

Pass the mast through 
the mast hoops and cap 
andsetitinthetrestletrees. 
Reeve a line through the 
masthead and peak blocks 
for the halyard and run 
it under the staple in the 
deck, finally making it fast 
to the pin on the fife rail. 
Reeve the sheet through 
the gaff end and jaw 




Diagram of the lowermast rig- 
ing looking forward at the mast. 



blocks and then to a pin in the fife raiL 
Set up the topmast shrouds with lash- 
ings to the crosstrees and give them rat- 
lines as high as the lowermast tip. Set up 
the breast stays with an eye over the 
masthead, passing them through the 
holes in the ends of the crosstrees, and 
then to the deadeyes and lanyards. 

Stitch small wire rings at >4-in. inter- 
vals along the head of the staysail and 
lace the boom on with a double block to 
the traveler. Pass the loop of a piece of 
the magnet wire through the lower iron 
at the masthead, twist it up, pass it 
through the rings, and fasten it to a 
staple driven into the platform at the 
bow. Fasten one of your smallest blocks 
to the peak and another to the iron, reeve 
oS the halyard, and fasten it to the fife 
rail. 

The rigging of the jibs and their stays 
is similar to that above, except that in- 
stead of a boom at the foot they have 
long sheets with pennants and falls. The 
lee sheets come straight down to eyes 
and belaying pins in the rail, and the 
weather sheets pass over the stays 
to their corresponding pins. 

The jibs have downhauls starting at 
the peak and threaded through a few of 
the rings, through small blocks and then 
fastened to pins in the forward platform. 

The topsails have downhauls which 
start at the first ring and pass through a 
ring at the tack, up through others on 
the foot and after leeches, through a 
block at the peak, and then to the deck. 

The stays between the masts are the 
same as the head stays and are rigged to 
the mastheads and stay irons. 

The last sail to go up is the fisherman's 
staysail. (While this is used on fishing 
schooners, it may be left off in the making 
of a model.) This hoists to the main- 
mast head with two small blocks, and to 
the stay iron with one block. The tack 
comes down to the fore fife rail and the 
sheet is double. The ends lead well aft 
and the one on the lee side is fastened up 
tight. 

Put wire strops on the lower boom 
sheet blocks, forming eyes at the heels to 
run on the sheet travelers. 
Fasten these in the deck 
and reeve off the sheets. 
The amount of slack nec- 
essary will depend on the 
chosen direction of the 
wind. To keep them in 
the right position, tie 
preventer sheets to them 
and to the cleats in the lee 
rail. Then give the sheets 
a coat of varnish to keep 
them stretched and in 
position. 

The tacks on the top- 
sails are to leeward of 
the peak halyards and to 
windward of the gaffs. If 
the fisherman's staysail is 
used it should set to wind- 
ward of the foresail. 

Red and green side 
lights and their screens are 
lashed to the rigging about 
1,'4-in. from the deck, the 
green on the starboard or 
right side and the red on 
the port or left side, look- 
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All you need is a little 
TRAINING to make a 
SUCCESS in RADIO 



YOUNG MAN, study radio!" That's what every 
ambitious young man of today is told by J. H. 
Barron, Radio Inspector of the U. S. Department of 
Commerce. Radio is crying for trained men. Experi- 
enced radio operators and service men are in great 
demand. A very serious shortage exists. Practically 
all of the seven thousand licensed commercial opera- 
tors are now employed and the need is constantly in- 
creasing. Radio needs thousands of trained men. Are 
you prepared to take advantage of this big opportu- 
nity? Ships at sea, planes in the air. broadcasting sta- 
tions, manijfacturing plants, as well as dealers, require 
thousands of experienced radio men. 

You Can Easily Learn Radio at Home Through 
This Course Sponsored by the Radio 
Corporation of America 

RCA sets the standards for the entire radio industry 
. . . And this RCA Radio Institutes' Home Laboratory 
Training Course gives you the real inside secrets of ra- 
dio quickly and easily! In your spare time, you can 
obtain all the information 
you require to make a suc- 
cess in radio. You study at 
the very source of all the 
latest, up-to-the-minute de- 
velopments. This is the only 
radio course sponsored by 
RCA, the world's largest 
radio organization. This is 
the real way to study radio. 
Learn radio under the di- 
rection of RCA . . . under 
the men who actually made 
radio what it is today ! 




IRxuiio Mechanic and InstKctor 
$1800 to $4000 a Year. 



For the added convenience of students who prefer a Resident 
Study Course, RCA Institutes. Inc.. has established Resident 
Schools in the following cities: 

New York 326 Broadway 

Boston. Mass 899 Boylston Street 

Philadelphia, Pa tin Chestnut Street 

Baltimore. Md 1215 N. Charles Street 

Newark, N. J 560 Broad Street 

Home Study graduates may also attend any one of our resi- 
dent schools for post-graduate instruction at no extra charge. 




Broadcast Operators 
$1800 to $4800 a Year 



Graduates Find It Easy 
To Secure Good-Pay 
Radio Jobs 

You actually train for suc- 
cess. Every graduateof RCA 
Institutes has the ability 
and the confidence to hold 
a well-paid radio job. You 
learn radio by actual experi- 
ence with the remarkable 
outlay of apparatus given 
to every student. Every ra- 
dio problem, such as repairing, installing and servicing 
fine sets is covered in this course. Students of RCA 
Institutes get first-hand information and get it com- 
plete . . . That's why every 
graduate of RCA Institutes 
■ftho desired a position has 
been able to get one. That's 
why they're always in big 
demand. No other radio 
school can make such a claim 
as this! 

Step Out Towards Success 
in Radio Today'. 

Get out of the low-pay class. 
Make your first move to- 
wards a pleasant and profit- 
able career in radio today by sending for this free book 
. . . "Radio ... the Field of Unlimited Opportunity.'* 
Read these forty fascinating pages, packed with pic- 
tures and descriptions of the 
brilliant opportunities in 
radio. Learn all about the 
oldest and largest commercial 
radio training organization 
in the world. See how you, 
too, can speed up your earn- 
ing capacity in the fastest- 
growing industry of today. 
Others have done it and so 
can you ! 




Broadcast Stacion Mtchanic 
$1800(0 $3600 a Year. 




Land Statim Olwrator 
$1800 to $4000 a Year. 



Clip this Coupon NOW! 



RCA INSTITUTES^ INCc 



Formerly 
Radio Institute of America 



fSPOMSORtP 




RCA INSTITUTES, Inc. 
Dept.PS-2, 326 Broadway, 
New York, N.Y. 

Gentlemen : Please send me your FREE 40-page book which 
illustrates the brilliant opportunities in Radio and de- 
scribes your laboratory-method of instruction at home! 

Name 

Address 



Co- 
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The only man who 

could talk to 
the Superintendent 

*'SooN after T began studyinjt," a student wrote to us 
the other day, *'we had a change in managemeni at 
our plant. 1 certainly was glad then that I had de- 
cided to study in my S4>are time. For. thanks to my 
3. C, S. course, I was the only man in the organiza- 
tion who could talk to the Superintendent in his own 
language. As a result, I was promoted over men who 
bad been here from ten to twenty years. My salary 
has been increased 90 per cent in the last ten months.'* 



That'9 a true story of what just one I. C El. student has 
done. There are tliou^aiuls of others. Every mall brings 
letters from men and women tellins of promotion? and In- 
creases in silary due Jirecily to siiare-time study. 

One hour a day, spent vtlth the I. C. S. la the quiet of 
^our own home, will prepare you for suoress in the worl; 
you like best. Vex, it tcUl! Put it up tu us to prove it. 

Mail this Coupon for Free BookUt 

^INTERflATrONArCORRESPONDENCE SCHOOLS 

*'The Vnitcrsal Ininrsitif" 
Box 7654^, Seranton, Penna. 
Without cost or obligation on part, please sen.l me 
a copy of your 48-page Iwoklet, "Who Wins and Why." 
and tell me how I can qualify for the position, or In the 
subject, hcfore which I have marl;e>i an X: 

TECHNICAL AND INDUSTRIAL COURSES 
Architect 

Architectural Draftsman 

Building Foreman 

Concrete Builder 
, Contractor and Builder 

Structural Draftsman 

Structural Knglneer 

Klectrical Knclne^r 

Electrical Contractor 

Electric \Virlng 

Electric Lichting 

Electric Car Ilunnlnff 

Telegraph Eii^iueer 

Telephone Work 

Mechanical Engineer 

Mechanical Draftsmnn 

Machine Shop lYaclice 

Tool maker 

Patternmaker 

Civil EoKinecr 

Kurveylng and Mapping 
_I Bridge Enclneer 
□ Oas Engine Operating 



\utomobil.> Work 
.WiatKm Engines 
Plunibt r and Steam Fitter 
3 riumblng Inspector 
3 Foreman Plumber 
llentlng and VentllatloQ 
.shcet-MetJil Worker 
.steam Engineer 
„ Marine Engineer 

BUefrlgeration Engineer 
R. R. Positions 
J Highway Engineer 
3 Chemistry 
3 Pharmacy 
Coal Mining Engineer 
Navigation □ Assayer 
3 Iron and Steol Worker 

Teitile Ovorsfer or Supt. 
□ Cotton Manufacturing 
Woolen Manufacturing 
.Xgrlcullure □ Fruit GrowlniE 
_ Poultry Farming 
3 Mathematics □ Radio 



BUSINESS TRAINING COURSES 

□ Business Management □ HuslneM Correspon denes 
^Industrial Management Pshow Card and filgn 

B Lettering 
Ptenography and Typlne 
_ English 
CivH Serrice 



I*ersonnpl Management 
Traffic Management 
Accounting and C. P. A, 
Coaching 

□Coat Accountlnff 

P Bookkeeping 

P Secretarial Work 

□ Spanish □ French 

□ Salesmanship 
D AdTertialng 



Name 

Street 
Address.. 



8 Railway Mall Clerk 
Mail Carrier 
Grade School Subjects 

8 nigh School Subject* 
Illustrating □ Cartooning 
□Lumber Dealer 



City.. 



..Stats.. 



Occupation. •* 

// you reside in Cattada, arnd thig coupon to the 
International Correspondence Si^hoola Canadian, Limited^ 
Montreal^ Canada 



DC A RAILWAY 
DlTRAFFIC INSPECTOR 



EARN UP TO $250 ?P^E'^S.n™ 

Bis d«m»iMl for traincH] Tnflfio Inspector!. P!e*i*tit. permanent, owtdoor 
work with rFK"'*^ hours. Promotion rapid— unlimiKKl opportunitieo. 
Travel or remain nenr Jiotnp. We'll train you for thit uncrowdM prof<^"ioii 
in a few weeks' spare time home inMruotion and upon completion, assist 
Tou to a position payinc tl'lO to 1135 per month, plus etpenite*. or r«- 
(ond your toitiOQ. IUj»d aalnry advances to S175. $200, S350 with 
experienee. Learn how your future can be 
iiiuiii- .-i orrtainty, Send for our free booklrt 
uovi—.t cKplains fully. Act quickly — men 
mt% needed now. 

STANDARD 
BUSINESS TRAINING 
INSTITUTE 




ing from the stern forward. I used red 
and green glass jewels from ten-cent hair 
ornaments for my lanterns, setting them 
in the corner of an L-shaped piece of 
wood which is painted red or green inside 
and white outside. 

The Bliiciiosc flies a small colored 
pennant at the main and the Nova Scotia 
ensign at the peak. 

By setting the schooner in a stand made 
to represent imitation waves, the model 
takes on quite a realistic appearance, 
especially if the sails are bellied. 

The stand is made of two pieces of yi- 
in. three-ply wood lOyi by 26 in. In one, 
cut a hole to take the hull when it is 
leaning over, as 
shown on page 122, 
and set in to an 
average depth of a 
little above the wa- 
ter line. The lee 
water line should be 
in the water and the 
weather water line 
should be out of it, 
with the bow per- 
haps '4 in. higher 
than the stern. To 
get this hole just right try it out first on a 
piece of stiflt cardboard. 

Bore si.x holes through the two pieces 
as shown in the ends of the supporting 



THOSE who have, in completing 
the fishing schooner Bluenose, 
finishe<l their first model and wish 
to continue this delightful hobby, 
will find many interesting, pictur- 
esque, and historic ship models 
listed among the POPL LAIl SCIENCE 
Monthly Blueprints (see page 97 
under Ship and Coach Models.) 



posts. Make si.x posts about lyi in. long, 
with ends to fit the holes. To improve the 
general appearance a molding can be 
run around the lower piece. Stain and 
varnish all the parts except the top, on 
which the imitation waves are placed. 
These can be made of any plastic material 
painted blue or green with whitecaps 
scattered here and there. Remember to 
keep the run of the waves at right angles 
to the direction of the wind. 

Glue some absorbent cotton around the 
hole and set the schooner in it and your 
model and stand are complete, sailing 
along "at the rate of knots," though 
not getting anywhere. 

Xow that you 
have completed the 
Bluenose, what type 
of a ship model 
would you like to 
build next? Among 
the possibilities are 
Admiral Farragut's 
Hartford (steam and 
saD), a modern de- 
stroyer (working or 
show model) , a 
whaling bark, and 
an early American sloop. 

Please send an expression of your opinion 
to PopuL.\R Science Monthly, 381 
Fourth .\venue. New York. 



Automatic Cup Keeps Machine Greased 



WITH the expenditure of a little time 
and money it is possible to equip 
your machines with self-feeding grease 
cups of the type illustrated. 

The cup fits on the high pressure type 
of fittings and is filled by applying a high 
pressure grease gun to a similar fitting on 
the side of the cup. It is an easy task to 
keep bearings well greased if you have an 



'J^-'hole 




HIGH 
PRESSURE 
FITTING 



CAP 



SPRING 
WIRE 



STEEL 
WASHERS 

LEATHER 
WASHER 



GREASE CUP 

PE THREAD 



guide to tell at a glance just how much 
grease there is left in the cup. UTien 
the cup is empty a high pressure grease 
gun is attached to the fitting on the side 
and grease forced in under pressure until 
the stem again reaches the proper height. 

The grease used should be a soft easy- 
flowing mixture which can be made hy 
adding a little oil to the commercial type 
of grease. 

This type of cup is ideal for greasing 
such places as king-pins, auto rear axle 
bearings, auto fan spindle bearings, auto 
water pumps, and even auto spring 
shackles. — F. J. Wilhelm. 

Marking Straight Lines 
on Rough Surfaces 

FIXING metal furniture leg slides to 
the guide of a marking gage will facili- 
tate the marking of a straight line on 
rough wood. 

The needle marker must be advanced 
as much as the guides project above the 
surface of the guide face. This will 
keep the graduations on the side of the 
marker accurate by counteracting the 
height of the slides.— R. B. Wailes. 



Div. 3 



Buffalo 



The 8elf-fe«ding cup has a spring plunger 
that forces the grease into the desired spot. 

automatic cup always on the job, supply- 
ing grease under pressure. 

The plunger consists of a leather washer 
held between two thin steel washers and 
two nuts on a J 4 -in. stem. The spiral 
spring supplies the pressure by forcing 
the plunger face tight against the top sur- 
face of the grease. The stem serves as a 




Furniture leg slides are fastened to the marking 
face and the marking pin is moved forward. 



Cc! 



iterlal 
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Magical Spiritphone 
Answers Questions 

By George S. Greene 




The completed spiritphone resembles a radio 
microphone with a receiver ronncclcd to it. 



"AGIC fascinates most of us but 
often leaves us with the feeling 
that all good tricks are too dilTicult 
or complicated for us to attempt. The 
spiritphone illustrated, however, is easy 
to construct and still easier to operate, and 
is one of the most eflective tricks for the 
amateur magician. 

A slip of paper is passed to each person 
in the audience with the request that he 
write the name of some departed hero or 
famous man. The slips are collected and 
placed in a hat. The performer requests 
that one of the audience come up and pick 
a slip from the hat. An assistant is then 
instructed to go to the spiritphone and ask 
for the name written on the slip and re- 
peat what he hears. The question is 
asked, and after a pause, the assistant 
says "Andrew Jackson," or whatever the 
correct answer happens to be. The slip of 
paper is unfolded and on it is written the 
announced name. 

The accompanying illustrations best ex- 
plain the mystery. By gfving a fake 
screw a half turn with the finger nail, a 
disk inside the phone revolves, bringing 
into view a space with the name of the 
departed person on it! 

The ear piece or receiver is, of course, a 
dummy made of wood. It and the con- 
necting lamp cord have nothing to do 




Wooden parts for spiritphone. Left to right, 
receiver and cord, box and base, disk, and cover. 



IWiUTraiiffou 
g% at Home to 

Fill - 
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Here's 
proof 



my spare 
servicin K 
Sets." 



$375 One 
Month In 
Spare Time 

"Recently I 
made S375 in 
one month in 
time installing, 
, selling Radio 



Earle Cummings 
18 Webster St. 
Haverhill, Mass. 



$450 a 
Month 

' ' I work in 
what I believe 
to lie the larg- 
est and best- 
e(juipped Radio 
shop in the Southwest and 
also operate KGFI. I am 
averaging S4.?0 a month." 

Frank M. Jones 

922 Guadalupe St. 
San Angelo, Tei. 




I fif iveypn 6 Hg out- 
ms cfKadio parts, 
^^Vitlithemyou can 
IrciildlooRadioset 

circuits. Here^ 
are 



If you are earning a penny less than S50 a week, send for my 
book of information on the opportunities in Radio. It's FREE. 
Clip the coupon NOW. A flood of gold is pouring into Radio, 
creating hundreds of big pay jobs. Why go along at $25, $30 
or $45 a week when the good jobs in Radio pay $50, S75 and up 
to $250 a week.' "Rich Rewards in Radio" gives full informa- 
tion on these big jobs and explains how you can quickly learn 
Radio through my easy, practical home-study training. 

Salaries of $SO to $Z50 a Week Not Unnsnal 

The amazing growth of Radio has astounded the world. In a 
few short years three hundred thousand jobs have been created. 
And the biggest growth is still to come. That's why salaries of 
$$0 to $250 a week are not unusual. Radio simply hasn't got 
nearly the number of thoroughly trained men it needs. 

Ton Can Learn Quickly and Easily in Spare Time 

Hundreds of N. R. I. trained men are today making big 
money — holding down big jobs — in the Radio field. You, too, 
should get into Radio. You can stay home, hold your job, 
learn in your spare time. Lack of high school education or 
Radio e.xperience are no drawbacks. 

Many Earn SIS, SZO, $30 Weekly On the Side 
Wkile Learning 

I teach you to begin making money shortly after you enroll. 
My new practical method makes this possible. 1 give you SIX 
BIG OUTFITS of Radio parts and teach you to build practically 
every type of receiving set known. M. E. Sullivan, 412 73rd 
St., Brooklyn, N. Y., writes, "1 made $720 while studying." 
G. W. Page, 1807 2ist Ave., S., Nashville, Tenn. "I picked up 
S935 in my spare time." 

Yonr Money Back U Not SatiaCied 

My course fits you for all lines — manufacturing, sellins 
servicing sets, in business for yourself, operating on board 



a broadcasting station — and many others, 
ith 



ship or in 

back up my training with a signed agreement to refund 
every penny of your money if, after completion, you are 
not i ' ' " ' ' " ' ' ' ' ^ 





;ry penny oi your money u, alter completion, you ar 
t satisfied with the lessons and instructions I give you. 

Act NOW— NEWM-Pftgc B«ok b Free 

Send for this big book of Radio information. It has put 
hundreds of fellows on the road to biRRcr pay and success. 
Get it. See what Radio offers you. and how my Employe 
nient Department helps you 
get into Radio after you 
graduate. Clip or tear out 
the coupon and mail it 
lOHT NOW. 



J. E. SMITH. President 
Dept. OBO 

NATIONAL RADIO 
INSTITUTE 

Washington, D- C 



TtlailthiscouponNOW 



J. E. SMITH, President 

Dept. OBO, National Radio Institute 

Washington, D. C. 

Dear Mr. Smith: Send me your Free book 
"Rich Rewards in Radio." giving information on 
the big-money opportunities in Radio and youi 
practical method of teaching with six Radio Out- 
fits. I understand this places me under no 
obligation. 




Name 

Address 

City State. 



.Age. 
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Allied viTal pait 

</Modern Business 

Art as used in advertising, in maga- 
zines, newspapers, etc., is a mouthpiece 
for modern business. Tt is a field 
worthy of any ambitious man or woman. 
This pleasant, modem profession is )wl 
restricted to a few "geniuses." If you 
like to draw, it is an almost sure indica- 
tion of talent which should be developed 
into real money-making ability. 

TestYour Art Ability— FREE 

Take this first step toward a successful art 
career io<lay by sending for our Art Question- 
naire, which tests your natural sense of design, 
proportion, color, pcrsi>ective, etc. It may lead 
the way to a bigger future — a fascinating and 
profitable profession. 

Train Your Art Ability at Home 

The Federal Course is the result of over 25 
years of actual experience of producing illustra- 
tions and designs. You receive illustrated lessons 
by many leading artists and illustrators, and 
individual personal criticism of your work. It 
will develop your talent in the shortest possible 
timei so you can start to earn money quickly. 

Results Count! 

Many Federal students are earning $2000, 
$3000, $4000, $5000 yearly, and even more. 
Students frequently earn more than enough to 
pay for their Federal Course even before they 
finish it. 



Send for This 
Free Book 

•'Your Future" describes 
the fascinating Federal 
Course which quickly pre- 
pares you for a career in 
commercial art. Mail the 
coupon below right now for 
free copy. 



FjEDERAL School 

of Commercial Designing 

1367 Federal Schools BIdg., ^ 
Minneapolis, Minn. ^ 





Federal Schools 
of Commercial 
Designing 
1367 Federal Schoots Bids.. 
Minneapolis, Minn. 

Please send me free -Art Questionnaire and book 
*'Your Future." 



Name 

Present 
Age Occupation 



Adilress . 



with the actual operation of the trick. 

The phone proper, having the appear- 
ance of a radio "mike," consists of a round 
box trimmed from a block of wood, an 
inside disk that turns on an axle, and a 
cover or lid with two windows apparently 
covered with fine mesh cloth such as is 
used on ornamental loudspeakers. The 
base is a circle of wood. 

One side of the wood box is made 
slightly Hat and is fastened to the base 
with two screws. Through the bottom of 





The upper pencil points to the brad stop, and 
the lower to the flat flange on the fake screw. 

the base and the box extends a fake screw 
with the end flattened. All but the fake 
screw on the bottom of the base is covered 
with felt. 

A wire nail axle is fitted securely to the 
exact center of the inside of the box. 
Several washers are placed over it, and all 
is ready for the revolving disk. 

One half of the thin wood disk on one 
side is covered with fine mesh silk cloth; 
the other half of the same side has a white 
card on which the name of the departed 
person is printed. With the disk in a 
vertical position and the white card at the 
bottom, a lead weight is placed on the 
other side at the top, and a small project- 
ing brad at the bottom (the latter to en- 
gage with the flat end of the fake screw). 
The disk is then fitted to the axle in the 
box, weight side up. 

The cover, which is merely a disk with 
two windows, as illustrated, is prepared by 
covering the rear side of the lower window 
with the same cloth used on the disk. It 
must match perfectly. The cover, with 
the open window at the top, then is fixed 
to the box with two screws. 

It will now be seen that as the upper 
half of the disk is covered with cloth, it 
appears that both windows are covered 
with the same piece of cloth. In that lies 
the deception; for, by giving the fake 
screw in the base a half turn, thus releas- 
ing the brad on the back of the disk, the 
lead weight will fall and revolve the disk 
so that the white card is at the top 
window. Turning the phone upside down 
and again locking the disk with the 
fake screw will allow it to be examined 
without detection. 

Now for performing: Print the follow- 




'1 

THOUSANDS OF MEN 

will make fortunes In Aviation. Airplane Drafting 
and Designing are the blxi^est Jobs ahead In this 
fastest Rrowins Industrj'. A new field of oppor- 
tunity for yoa la opened lu our tnipro\ed method 
of training. 

EASY TO LEARN. STUDY AT HOML PAY AS 
YOU GO. EMPLOYMENT SERVICE. 

Write for booklet nutlliitiiK cnurBcs In Airplane 
Drafting and other aviation subjects. Including 
the famous Weem's System of Na\lKation- en- 
dorsed by Col. IJndbergh. Commander IJyrd, 
LiDcola EUswortb, Admiral Motlott, etc. 

Xame 

Addresa 

City State 

□ AIRPLANE DRAFTING 

r-, AIRPLANE r-, AIRPLANE 
U MOTORS U MECHANICS 

c 



PACIFIC TECHNICAL UNIVERSITY ?: 




That Baffle* Bary lara aad Saeak ThieTct 

New, Ritented, Just out, Burglar proof — Fool 
IVoof— Nothing else like it on earth— 

AUTOMAnCSAFETY VENnUTMG WINDOW LOCK 

Asleep or nwake, the Iiousc Is ventilated, yet Umily, 
lovpd ones and valu^Vles always protc(.ted. Impos- 
sible for anyone outside toopen window ortamp«*ith 
lock. Easily attached in minute to windows. 

BIGGEST SELLER EVER OFFERED AGENTS 

Sells In 9 out of 10 homes, with only 3 minute demon- 
str.ition, 3 to I2 in each home. Sells to stores. ofh«es, 
Ifaraees. banks, every place that has windows. Ko 
competition. Endorsed by Police and Insurance men. 

$lSto$25 DAILY PROHTS— EASY! 

Most useful and valuablepatenteilsi>ecialtyeverlnvented. Every* 
body wild about it. Men and women everywhere. HURRY — 
HURRY— lie first Id your nei(rhborho«xl to reap this Golden 
Harvest of Dollars. Write at once fur terms and territory. 

TU£ EUIWOOD MFG. CO. 1 172 Ehnwixid FUcc. Caduati. a 



BE A JAZZ MUSIC MASTER 




Play Piano By Ear 



Play pcpolor •aos hita perf eetlr. P^s 
tbetaD»,pLaTltojr«ar, No taaebn— 
self.lostxoctfon, Notedloaadiac-iMHxc 



dally pr«ct-c«~last 20 brief. eDtartain- 
Inir Icsaoni, Mailr BUUlt«rea. 

At Hom« in Your Sparo Time 
'BtoA for PBEB BOOK. Vmrn wmbt atrlea 
of baas and arBcopaUcio— tnck •od- 
' ttea. If lOe (eolo or ataniM) 
Ta •nclosed, yoa al*o rceelTO 
wandvrfnl bookUt How ta 
EnisrUum at /Vmo"— ana 
many new tricks, stunta, aCc. 
Niagara School of Mtuic 
D*pt.;^5r> Niaffira Palla. M. Y. 




STUDY AT HOME 



The pencil points to that half of the disk which is 
covered with cloth to match the lower window. 



Loirally trained 
toaiUuna sod bijc 
B itnd public life. 
r*'iitcr opportani- 

■ for--. lite eorpo- 
- . y men v-iiYi U-g&X 

Earn 

'$5,000 to 9x0,000 Annually 

r Wociddaynu atop by atop. Youcan trainat faooio dar- 
/iiilf sparo tim.-. DcKrno of LL H. conferred. LaSalle 
Htudenta fuijfui anionir practicinif Bttorntya of every 
Btata. W« furni»li all material. Including: fourteen- vol om« 

Law Library. I."w cost, easy terms. Get our valuable 64-pa«e 
Law Guide" nn l "Evidence" books FRICE. Send for tbcm NOW. 
LaSalle Extanslon University. Dept. 283-L GMcae* 
The World's Larxast Buainess Tratntns InsiHutlon 



AQENTS 500% PROFIT 

GENUINE GOLD LEAF LETTERS 

Guaranteed to never tarnish. Anyone can 
put tlicm on stores and "flSce windows 
Enormous demand, large protits, Paul Clark 
says: smallest day S28.70. R. L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 

METALLIC LETTER CO., 433* N. Cbrk Strnt, Clritap. 

Government Positions 

Clerk Carriers, Rural Carriers, Railway Mail Clerks, 
Postmasters, Department Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Only 
common school education required. Examinations 
often. Send for our Civil Service Catalog No. 7. 
COLUMBIAN CORRESPONDENCE COLLEGE, 
WASHINGTON, D. C. 
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■ II.T. I. QUALIFIES YOU TO MAKE MONEY «NOIT*SIRVtCINIIPIVOUUP>TO-THE.MIHUTI ON 
***** . THE NEiWEST DEVILOPIHIITS IN RAPIO. TtUVWIQII. »N0 TAtKJNO PICTVRES 




At the bottom is the brad which stops the disk 
when it is in position for the printing to show. 

ing very legibly on the white card: 
"Please say 'Andrew Jackson.' Thank 
you." Reverse the disk and lock it. Cut 
a number of slips of paper and write on 
each "Andrew Jackson." Fold each to 
make a small packet. 

Ask your audience to w rite names of de- 
parted persons on slips of paper which 
you furnish, and then fold them. The 
slips are collected in j'our right hand, 
while in the left are concealed the packet 
of "Andrew Jackson" slips. 

Borrow a felt hat. It is held in the left 
hand, palm inside the brim, so that the 
"Andrew Jackson" slips can be non- 
chalantly dropped in without detection. 
Your right hand places the genuine slips 
inside the hat, but instead of dropping 
them, slips them underneath the sweat 
band. 

Anyone can be asked to draw one of the 
slips after they have been shaken, it being 
certain that the choice will be ".\ndrew 
Jackson." StiU folded, have the slip 
sealed in an envelope by any spectator 
without revealing the name to anyone. 

After the spiritphone has been ex- 
amined, place it on a table at the other 
side of the room, giving the fake screw a 
half turn as vou do so. The audience can- 



By turning the fake screw in the base of the 
phone with the finger nail, the weight is released. 

not see the white card appearing in the 
upper window as the phone is turned in 
the other direction. 

It matters not which spectator the 
audience selects to assist you. Ask him to 
walk to the table, sit down, and with the 
receiver to his ear to call "the land of the 
departed." He. of course, sees the name 
on the white card in the phone window 
and will invariably repeat it. When he 
has finished, say, "Thank you. You will 
not, of course, tell anyone how this trick 
was done?" Taken by the audience as a 
jest, at which they laugh, this remark is 
understood by your assistant quite well. 

And not one time in a hundred will a 
spectator reveal his knowledge of the 
trickery. He is "in the know." and 
feels elated at having "put one over." 




THE RIGHT TURN NOW 
BRINGSBIG-MONEYJOBS 



RADIO 



The great new infant Radio 
industry continually outgrows 
the supply of trained men for 
its needs. Tiierefore, R. T. I. is seeking hundreds of 
earnest, ambitious men to train to fill the jobs that lead 
to $2,500— S350O—S50O0 a year and up. Spare-time 
work, too, is w-aituig everywhere — thousands of dollars 
to be made easily, quickly in every part of the country. 

TELEVISION 

Now comes Television out of the experimental radio 
laboratory on the verge of another vast demand for men 
who are qualified to expand it, and the R. T. I. "3 in 1 " 
Home Training in Radio, Television and Talking Pictures 
offers j'ou big opjwrtunity in this inagic new field. 

TALKING PICTURES 

The vast sweep of Talking Pictures through the larger 
cities is alwut to cover the country, creatuig more and 
more jobs that must be filled by men with such training 
a.s R. T. I. gives. 

START AT HOME 
Quick Money NOW! 

To meet the great demand for trained men from the new 
Radio, Television and Talking Picture field, R. T. I., 
with the help of its connections in the industry, has 
built up an easy, learn-at-home practical plan that will 
prpi)arc you for these good jobs. You use fine testing 
and working outfits and learn by work sheets and the 
invaluable R. T. I. .lob Tickets prepared by men who 
know. It 's easy because clearly explained so you can do 
it — yet it is practical and scientific. R. T. I. starts you 
making money right at home and keeps stepping you up 
and up in the Big-Pay class. 

Big Free Book 

Learn the astounding development of 
Radio, Television, and Talking Pic- 
tures — their future expansion — the 
big number of inoncj'-making jobs — 
spare-time profits — right now and 
rushing on bigger and bigger. The 
actual pictures and facts from all 
sources all are in the R.T.I. Free Book. 



Makes 925 a Day 

Floyd Knlstly. IluxHl, fi..T,>p, Ind. 




$600 Extra In Two Month* 

J. N.-fTninffer. B. I. Box 37, Oreen- 
ville. Ky. 





Lei V. H. Schnell anj llic K.T. 
I. Advisory iloarJ Help You 
20 years' Radio Kxper- 
ionco. First to r^tahlish 
2-way amateur commun- 
ication with Europe. For- 
mer Traffic Mgr. of Am. 
Radio Relay League. Lieut. 
Com. U.S.N. R. Inventor 
and Designer. Cons. Radio 
Engineer.l 

Assisting him is the R. T. L 
Advisory Board, composed 
of men prominent in the 
Radio Industrj- — manufac- 
turing, broadcasting, en- 
gineering and servicing. All 
these men know Radio and 
will help you succeed in 
their field. 



RADIO &. TELEVISION INSTITUTE 
Dept. 32 4806 St. Anthony Court, Chicago 



RADIO & TELEVISION INSTITUTE 
Df'pt. 32, 4806 St. Anthony Ct., Chicago 
Stnd me Free and prepaid your BIG 
BOOK "Tune In On Big Pay" and full de- 
tails uf your thrce-in-one Home Training 
iwitbout obligating me in any way). 

Name _ ____ 



Address.. 
City 



..SUte_ 
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\^iER^UNDBERG^TA RTE D f 




Make 
Money 

^Electricity 




Ifs the Training 
That Counts! 

/'>ET complete, intensive Aviation 
vj training! That's the key to suc- 
cess! Get it at Lincoln — -where 
"Lindy" learned! Come to the 
famous Lincoln Airplane and Flying 
School now. This school is well- 
known in factories and airports 
throughout this countr>' as the 
school that turns out better trained 
pilots and ground men. 

Unusual Facilities — Take ad- 
vantage of our exceptional facilities. 
We have more than $250,(KX).0<) 
worth of buildings and equipment, 
with large production airplane fac- 
ton- in connection. A mo<lern 160 




Learn by Factory Standards 

acre fl.nng field. Plenty of new 
production, government-licensed 
open cockpit and cabin planes. 
EiXpert government-licensed pilot 
ana airplane mechanics instructors. 

Practical Instruction — You afsenible 
and diKa.s.sembIe actual airplane^ and 
engine**. We train you for a private, 
limited commercial, indu.strial or transport 
pilot's licenye. Make .\ ou a safe, dependable 
pilot or Ground Man. And Itelp yoil ftet 
a paying position. 

LINCOLN 

AIRPLANE AND 
FLYING SCHOOL 

217 Aircraft Bldg. Lincoln, Nebr. 



FREE BOOK 

Get KREK Hook. 
•'A\1iiUon beokuiu Vou'* 
— Just ofT the preas. 
Tells eveo'thlng yon 
want to know about 
Lincoln Hchool, I,.ow 
Tuition. etc Tells 
about "Undy" at 
Lincoln. Mail Cou- 
pon toda> I 




MAIL THIS COUPON 

Lincoln Airplane School 

217 Aircraft BIdg.. Lincoln. Nebr. 

near Sirs: Please send me FRKE Book. "Aviation 

Beckona You." Including the atory of LlndberRli at 

Lincoln, I-ow Tuition, etc. 



Xauie Age.. 

Address 

City State 



Combining a Window 
Seat and Chest 




The chest seat can be made of hardwood or of 
soft wood painted to suit the surroundings. 

BESIDKS providing a comfortable 
window seat, the bench illustrated 
has an added advantage in supplying a 
roomy chest for the storage of books, 
sheet music, and clothing. 

It may be made of any hardwood such 
as oak, ash. or mahogany to match other 
furniture; or of a more easily worked 
wood as red gum, whitewood, or white 
pine if it is to be painted or lacquered. 

Make the two ends •^.i' by 18 by 24 in.; 
four pieces D by by 24 in.; two 
pieces E by .3 '2 by 12 in.; and two 
pieces F by 6 by 11 in. The grain of 
pieces K and F should run jiarallel to the 
grain of the end itself. Make pieces D, 
F,, and F about '4 in. wider to allow for 
fitting and trimming. Cut pieces D \l4 
by 7 in. and the two handholes \}4 by 4 
in. in pieces F. Plane and sandpaper the 
outside of the ends, tit pieces D, A", and /'" 
to make the end panel construction as 
shown, allowing the edges of D to project 
beyond the edges of the ends. Glue them 
in place and drive ]/i-\n. brads through 
each piece to hold it while assembling the 
ends and placing them under the pressure 
of hand screws or weights that will force 
them to a joint. 

After the glue has hardened, cut the 
handhole 3 through each end and cut out 
4 to form the feet. Plane the ends of the 
top flush and lay out and cut the edges to 
the given form and dimensions, being 
sure that the cuts are square and true. 
This may be done on a band saw, if one 
is available. Smooth and sandpaper the 
entire end. 

Make two cleats G ,'4 by 2}^ by 16>^ 
in. and two cleats // |^ by by 14 in.; 
fasten G to each end as shown with J^-in. 
brads, sinking them below the surface. 
Place and fasten cleats // with 1^4 -in. 
No. 9 screws. The bottom J, Y\ by 14 
in. by 3 ft. JiVa, in., may be made of any 
wood, but the two sides V , ^ by 12>c( by 
SQj^t in., and also the two moldings Al>, 
J4 by lj4 by i^H in-, should be of selected 
wood, as these are conspicuous. Make 
four cleats L ^ by hy S}i in., prefer- 
ably of hardwood, and bore and counter- 
sink holes for a No. 9 screw as suggested. 
Fasten one of these with l/X-in. screws 
to the inside of each side at the end to fit 



Learn in Los Annies/ 

Be an electrical specialUt. Gain quick succefii in this m06t 
(asdnaiing anJ prohrablc tieU. Learn at Nadonal in d\e center of 
trcnicndixw clf ■:mcal pi\>jcct* costina more than S 100,000,000X10 
—unlimited opportuiutics now. 

Practical, inien-sive training bv National's jolv*xpcricncc method 
in 6 to 9 months. All le\:hnical osentiaU included. School 
endorsed by leaders in electrical in Jusjry. You I cam all branchc 
of eUctricitv: radio. Million dollar institution; all modern 
evfUipment and training facilities. Life 
N:h»lar>lup. No age limit. Free employ- 
ment ser\-ice. O^CT 20,000 successful 
graduates. CStb year. Big. illustrated 
^^4-^a^^' catalog tcm FREE. U'ntc today 

I tfUMMAL p LECTRICAT fflHOOL 

31J5-ED. -toiioi-j. I . ,-1,! 1. I L.s AnKck-s. C^hf 



BOOK 



JAMBUIIlfZA 



Do You Play? 

Or Just WUh You Could? 

Now you mav poon satlHfy 
your louKlnR to play an tti- 
st ruiiient — Vou ran quickly 
learn the Taniburltza — The 
RlmpllHed flnicerboard niaken 
it eafv for the b«gtnner. Vou'll have more fun— more 
friend?' - larger earnings with this carefullv-made. hlgli- 
cla-SH string Inst ruiuent. Ideal for koIo or orcheatrations 
— blendf beautifully with yoltw (no piano accompani- 
ment ne<*rtsttr^). Try a Tantburttza at Iionie. Instruction 
chart fref. \\ rite today for complete Information about 
any of t he following Tamburit 7.as —Tenor. Soprano 
Altofl, rello, Bass. 





Ira M. Petersime & Son 



Gettysburg, Ohio 




^^An opportunity to make $12 a da> 
y/^ ^iS^^^ from theslart.soUinp famous 
Pioneer tailored -to-nicasurc, 
all-wool suits at Sli5. Com- 
miriyions paid in advanre, ^' 
CHAHCE FOR OWN CLOTHES U r 
NO COST. Sirikinif bit; uutfitl ^ 
of over 100 UiTiic swatches . 
furnished FREE — other equally re- 
markable vahiC9 at %-iO and J3S. We 
train thcinexiwrifnct^.McnnilHng to 
work for success will write for this big 
money-making opportunity, to-day. 

PIONEER TAILORING CO.- 
Consrcss and Throop Sts. Dept. P-1121 




ChlCtaCO 



College Courses 



AT HOME 

Carry on your odocatton. Develop power to ini- 
tiate and achieve. Karn credit toward a Bachelor 
degree or Teachintr t'ertificate 6(/ coT~re/iponjd- 
ence. Select from 460 courseain 45 8ubjectB, in- 
cluding Knglitih, Mathematics, History, EAm- 
cation, Psychology. Economics, the Laogoagea, 
etc. Write for catalog. 

tirtie ^jgniberssttp of Cfjicago 



451 CLLI8 HALU 



CHICAGO. 1L.L. 



OLD COINS 

Large Spring selling catalog of coins for sale 
free to collectors only. Catalog quoting prices 
paid for coins, ten cents. 

William Hesslein 

lOlB Trsmont St., Boston, Mass. 



DMW CNrVQ)Hs 

Turn Your Talent Inio Money 

Cartoonista earn from lo $250.00 
per week — some e\eu more. Hemark- 
able new Circle System of Urawlng 
teachef) you In half (he usual time. 
Send for booklet and sample lesson 
plate expla I nlng f uU det a iU of (he 
Course. No salesman wilt cull. 

THE NATIONAL SCHOOL OF CARTOONING 

sts Panton Bulldinc Cleveland, Ohio 
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between cleats H as indicated. Smooth 
the face sides and assemble by fastening 
the bottom in place with sixpenny finish- 
ing nails driven into H as at H-J of sec- 
tion B-B. Nail the bottom edges of each 
side to the bottom and drive screws 
through cleats L into the end. Allow the 
end of the side to be a little under square 
so the screw will draw the side to a perfect 
joint with the end. Drive the finishing 
naUs ''toenail fashion" into the ends of 
cleats H and the ends of the chest. 
Smooth and sandpaper the molding 
and fasten it in place with brads. The 
seat or cover M, hy \(>li in. by 3 ft. 




SEaiON t i 



Assembled perspective view of the bench and 
sections showing construction of the ends. 

in., should be free from blemishes and 
twist or warp. Three cleats, by 2},2 
by 13>^ in., are fastened to the underside 
of the cover, two 2 in. from each end and 
the third in the middle. Fasten these 
with 1-in. No. 9 screws, placing five or 
six screws in each cleat after first boring 
and countersinking holes in the cleats for 
them. Fit the cover so tha the joint at 
each end will just dear cleat G and be 
parallel to it. 

Fit two 3-in. strap hinges as at 0, bend- 
ing one half of the hinge to fit into the 
side, as at 0', so that the cover will rest 
on the top edges of the side when it is 
closed. The hinge may be bent cold in an 
iron vise, or a brass hinge made for this 
purpose may be bought in any well 
stocked hardware store. 

The completed chest may be finished in 
natural wood or stained to suit the sur- 
roundings. It should be given three coats 
of thin shellac, each well rubbed with 4-0 
sandpaper followed with prepared wax 
and polished with a soft, lintless cloth. If 
preferred, a coat of good transparent 
varnish may be applied after the second 
coat of shellac and the high gloss re- 
moved with sandpaper and finished with 
wax as above. — Charles A. King. 



Aeroplane Drafting 
Room Blue Print 

FREE! 

L«arn to b« an aeroplane d^igner. I wil! train you RIGHT IN YOUR 
OWN HOME. Ht-re's your opportunity to get into the big money earn* 
ing branch of Aviation— Designing aeroplanes. Copy the aeroplane pic- 
ture shown here and mail to me with coupon below. If I think you show 
talent for this work and really want to train for a big pay position in 
aviation. I will mail you direct from my drafting room an aeroplane- 
blueprint in three views with all main p^rta named and explained. 

GET INTO AVIATION 

through the Front Door-the Drafting Room 

LEARN AERO DRAFTING 




If you want to fit yourself for a start to 
ward making big money in AVIATION— 
get into the creative end of this rapidly 
growing industry. There are good aero- 
plane designers today who get $12,000 a 
yeai— think of i7—f 1,000 a month. Letme 
train you in Aero-Drafting — and put you 
in line for a position like this — Remember, 
you don't need flying or mechanical expert- 
ence to become an Aero-Draftsman. 

Former Factory Helper 
Raises Income to $7>000 a Year 

A H. Bernier of Detroit. Michigan — one rf tnf 
students had a factory job at $12.00 a week when he 
enrolled with me. After taking my course he was 
pcked from 65 tnen and made assistant Chiei 
Draftsman. 

My Training the Front Door 
To a Place in AVIATION 

Nomaiter what you are doing now — if you can read, 
write and understand plain simple English and want 
to get into Aero-Drafting, mail coupon today. Let 
roe show you what I can do for you. See how I 
train you — at home bv my easy practical methrd 
— Learn about nw employment service that is free 
tn my students Copy sketch and mail today-] 



Aero Drafting Experts 
In Big Demand 




Mail This Coupon 




Pay*Ra&liig Plan 

Wnte tod«r for thli 

•hich hu tuirtcd handredt of 
(Ben-manr wttb bat IKtleedi^ 
estioa and no experience on 
tlM romd to RicccM. Learn 
■boot th« drafting iMtramenta 
1 romlah mj •todvnta wltboot 
*xtr* ehw«. And all the 
other feature* «t mj tnloinB. 
Write todaj. 



FREE Blue Print Coupon 



If Yon Earn Less 

TU^M AM « vsr^^i, ' *»*««mR DOBB, Dir. «-•« 

IPW f-^ Mu k^lra -11 .V ! I WMit to t«t Into A«»tloii throoBh th« Drtftlnt Room. Horn's am c«Vf 

Tm Irrt my fr«e books giving all tht l of AotooI.™ rtetch. Smd n>« tB. blu« print .nd roar fm boolT'sS? 

EuiMcrDobo 'acts about Aero-Draftmg and mv ■ eaofiil f>n>t«iiuiiahli>" aiKl ' lb Pv-Ralilng Plu." oil Pi»< to mo. 

training. Read my money back ■ 

agreement which says you must be satisfied or your * 

training costs you nothing. Make the start to big ! Na«« ^ At* 

pay today Mail sketch. Get Free Blue Print. { *" 

Eagiacer Dob*, DIt. | 

I«tt LawTMH* AT«b Gld*aca,in. 



WANT ^ Government Job? 




RAILWAY POSTAL CLERKS / "FRANkllN-iNSTTfijf i 

, ., _ _ _ . . * Dept. E277, Rochester, N. Y. 

Many other U. S. Government Positions . r,„^ ,„ „, ,„^, ,^ „, ,k„,.. j^-Mr, U>ot. with lirt 

jfk 4 mm^r\ ■ it* f\ A a A ^ r ^ of V. S. fiov't Job* obUiiikble ftiid pMrticulnri tvlling how to cet 

$1700 to $3400 a Year ^ 

Railway Postal Clerk .... iSl»0a-S2T00) 

MEN-BOYS 18 up 5" -.tIS"""""''"* iUSSiJJSS; 

Q ^Clty Mail Carrier < $1700-f 7100) 

Short Hours Rapid Advancement O .— "ural Mall Carrier '*210O-S3300> 

Steady Work Permanent Employment g J Inspector ot Customs ($2100 up) 

Long Vacation With Pay • .\amf 

Mail Coupon Today Act At Once / Address 
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..school at W., 




HIGH SCHOOL 

COURSE IN 
two TEARS 



you ARC BAOLT if you lack 
HANDICAPPED 

You cannot attain business or social 
prominence. You are barred from 
a successful business C2u-eer, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can't hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 

FIT yOURSELF FOR A 
BI6 FUTURE This course, 

which has been prepared by some of 
America's leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 

USE SPARE TINBONLr 

Most people idle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
knowledge you will gain will^ell 
repay the time spent in study. 

Check and mail the coupon NOW 
for full particulars and Free Bulletin. 



American School 



OmI. H-248 

■xal Av*. and 5«lh Sr., 



Chlcato 



American School 
Dept. H-248 Drexel Ave. fit 58th St., Chicago 
Send me full information on the subject checked 
and how you will help me win success. 



...Bnsinese L«ir 
...Lawyer 

...Machine Shop Praatiet 
...Mechanical Engrinear 
...Shop Superintendent 
...Groptoyment Manager 
.Steam Entrineer 



...... Architect 

»...Boildina: Contractor 
...... Aotomobile Knflrineer 

......Automobile Kepairman 

•»...Civil tlogineer 
H.».Structural Knf^neer 

.....BoBiness Manaser «....oi«Hm cn^in 

.«..Cert. Public Acconntant -....Foremanship 

.....Accountant and Auditor Sanitary Fnidneer 

« — Bookk(>eper Surveyor (& Mapping) 

»».Draf timan and Desf^er „....TeIe phone EnRtneer 

•»»Electrica] Enfineer ......Telegraph EnKineer 

»„.EIe<rtric Lieht & Power „...High School Uradoato 

M....General Education Wireleaa Uadio 

.-..VoeatiODaJ Guidane« . „UBde<eided 



Name. 



Address . 




Issues of Popular Scieince Monthly bound in groups of six, making 
two volumes for each year. These form invaluable reference books. 

Bookbinding Made Easy 



By Austin G. Tribute 



T 

X li 



IHE home workshop 
enthusiast who de- 
lights in books can 
quickly learn to rebind 
damaged or worn edi- 
tions and make bound 
volumes of his maga- 
zines that will safeguard 
them indefinitely. 

Let us take, for in- 
stance, six months of our 
favorite — Popular 
Science Monthly — 
and see how easily a 
bound book can be made. 
After removing the cov- 
ers, draw out the wire staples and place 
the issues in the order they are to appear. 
Then separate the individual sections of 
sixteen pages each and scrape the glue 
away carefully with a dull kitchen knife. 

Make a sewing frame of some pine 
boards — a small platform with a perpen- 
dicular frame at one side as shown on 
page 113. Two, three, or four strips of 
1 in. wide linen should be fastened at 
equal distances along the frame; the 
lower end of each is tacked to the base, 
and the upper end is tied to the frame 
with string. 

With the sewing frame in front of you, 
l)lacc the sections on the baseboard. Note 
where the tape lies across the back of the 
sections and make a mark with a pencil 
on the paper at each side of each tape. 




The sections spread fanwise and 
backed with muslin and paper. 



Also draw a line down 
across the back of the 
sections about H in. 
from each end. Take the 
sections from the frame, 
place thin boards along 
the sides but not quite 
even with the back, and 
clamp them tight. With 
a saw cut shallow slots 
at the pencil marks to 
facilitate the subsequent 
sewing. 

Sewing is more easily 
done than explained. 
Place the last section 
face up on the baseboard of the sewing 
frame. Thread a needle with a reasonably 
long linen thread. With the left hand 
hold the section open — at the eighth and 
ninth pages — and pass the needle in 
through the cut near one end of the book. 
Grasp the needle with the left hand and 
pass it out at the side of the first tape. 
Carry it back again on the other side of 
the tape, and continue until all the tapes 
are fastened to the section by the thread. 
Let the end of the thread come out at the 
saw cut near the other end. 

Place the next to the last section on the 




The materials for making the covers 
can be bought in small quantities at 
almost any school supply house. 



The finished volume is clamped in the 
press, where it is allowed to stay under 
pressure until the paste dries thoroughly. 
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At the right is a view of my draft- 
ing and specification offices where a 
large staff of experienced cxpertsare 
in my constant employ. 




PA 



My Patent Law 
Offices 
Just Across Street 

From 
U.S.Pat 
Office 



All drawlnHs and spec- 
ifications are pre- 
pared under my per- 
sonal supervision. 



Protect Your Ideas 

Take the First Step Today— Action Counts 

If you have a useful, practical, novel Idea for any new article or for an 
Improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of applica- 
tions for patents are filed in the U. S. Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in different sections of the country 
and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no 
time. Get in touch with me at once by mailing the coupon below. 

Prompt, CareSuly Efficient Service 

This large, experienced organization devotes its entire time and attention 
to patent and trademark cases. Our offices are directly across the street 
from the U. S. Patent Office. We understand the technicalities of patent 
law. We know the rules and requirements of the Patent Office. We can 
proceed in the quickest, safest and best ways in preparing an application 
for a patent covering your idea. Our success has been built on the 
strength of careful, efficient, satisfactory service to inventors and trade- 
n&ark owners located in every state in the Union. 

Strict Secrecy Preserved— Write 
Me in Confidence 

An communications, sketches, drawings, etc.. are held in strictest conRdencc in stroni;, 
steel, fireproof files, which are accessible only to authorized members of my staff. 
Feel free to write me fully and frankly. It is probable that I can help you. Highest 
references. But FII^T — clip tlw coupon and get my free book. Do THAT right 



No Cliarge for Information 
On How to Proceed 

The booklet shown here contains valuable information relating to patent 
procedure that every inventor should have. And with it I will send you 
njy "Record of Invention" form, on which you can sketch your idea and 
establish its date before a witness. Such evidence may la*er prove valu- 
able to you. Simply mail the coupon and 1 will send you the booklet, and 
the "Record of Invention" form, together with detailed information on how 
to proceed and the costs involved. Do this NOW. No need to lose a 
minute's time. The coupon will bring you complete information entirely 
without charge or obligation. 



inventDrs' 

Free Bool^ 




Clarence A. O' 



Registered Patent Attorney 
& Attorney-at-Law 

Member of Bar of .Supreme Court of the United States; 
Court of Appeals, District of Columbia; Supreme Court, 
District of Columbia; United States Court of Claims. 

PRACTICE CONFINED EXCLUSIVELY TO 
PATENTS, TRADEMARKS AND COPYRIGHTS 



CLARENCE A. O'BRIEN 

Registered Patent Attorney 
A Attorney -at 'Law 

88-T Security Savings and Commercial Bank Bldg, 
Wasiiington, D. C. 
— OR— 
Suite 1106 Woolworth Bldg:., 
New York City, 

Please send nio your free book. "How to Obtain a Patent." 
and your "Record o( Invention" form without any cost 
or obligation on my part. 



(Important: Write Plainly and Address Office Xearest You) 
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lathis . . 

Free Book 

a T^rld -Famous Plier shows 
how 7&U can get into 





H, 



LERE is the book 
that tells exactly what 
Aviation offers YOU. 
Walter Hinton — hero of 
history-making flights — 
shows you exactly where 
your opportunities lie — 
exactly how to fit your- 
self for them. Here is a 
book for men with too 
much backbone to stay 
chained to a small-pay 
job — too much adven- 
ture in their blood for a 
humdrum grind — too 
much good sound busi- 
ness sense to let this op- 
portunity of a lifetime 
outgrow them! 

THE FASTEST GROW- 
ING INDUSTRY IN THE 
WORLD 

Cities everywhere are 
buiMinff more airports; 24- 
hour shifts are racing con- 
struction on new plane and 
equipment plants. Air lines, 
air service of every kind is doubling and^ re-doubling 
itself almost while you watchi There's no doubt 
about there being BIG PAY plus a real future for 
YOU in Aviation. Your one sure move is to get the 
rithl <ro<n(n«— QUICK! 
AVIATION IS READY— HINTON IS READY 

NOW IT'S UP TO YOU 
Hinton's proved course teaches all about plane 
construction, rigging, repairs, motors, instruments, 
theory of flight, navigation, commercial Aviation. 
If you plan to fly he arranges special reduced rates at 
an accredited flying school. Ir you want one of the 
forty big-pay ground jobs his Employment Depart- 
ment hel[>s you to get it. Hinton s Free Book tells 
you how to start. Clip the coupon, and send it 
TODAY! 



Walter 
Hinton 

First to pilot a plane 
across tne Atlantic, 
first to lb' from Nortti 
fo South America, flrst 
to use the Plane in ex- 
nloration, flrst world- 
lamouf^ flyei lo i?lve 
iiome-studv students 
the cream of his knowl- 
edse. 



Walter Hinton, President 

Aviation Institute of U. S. A. 
lllS Connecticut Ave., Washington, D. C. 

Please send mc your Free Book showinc how I 
can train rieht St home lor a place in Aviation. 

Name A** 

Tm 

Address 

City Bute. 
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Sell only 
device in the 
w o r 1 cl I 
t h a t i 




buolutc 



kinkinff. flnnrlinc and tnnilinc 
o( tplr[thon«- «n(l electric iron 
rorila- Hou«^wivi^* aikd btui- 
[LC99 men buy 1 to 50. 

NCW KIND OF CORD 
SET FREE 

Ev^iry Nevwltnot RalfH- 
mnn is civcn KRKP. the 
romplvto Npvcrkiiot Switch 

Plur Cord Srt pictured. 
This nrw bind of ironitif 
cord nutoninticslly eoUa 
itaeir out of tlir wmy and 
A n«w kind of awilrh 
pltiK pp^vrnto KWrrhinK and Mvn 
el*ctrio billfi, Thi» net is a "gtAd tnirip" 
for hou(»r-to-hoint« workers. It s diffiT- 
eat and it'n yowr* frr* if yow work l»w 
ua. Don't dHny! Send now lot ltf« 
offer. 




NEVERKNOT CO. 



top of the one just sewed and continue as 
before. When the thread comes out 
through the last saw cut, tie it to the 
thread of the first section. The two sec- 
tions are now held together. Repeat the 
process until all the sections are sewed 
to the tapes. 

Remove the book from the sewing 
frame and trim the linen strips 1 in. from 
the back of the book. Apply the so-called 
end papers, which are four-page sections 
of blank paper folded and pasted on the 
top and bottom of the book X in. from 
the sewed edges. 

For a neat job it is advisable, at this 
stage, to have a printer trim the edges of 
the book in his cutting machine. The 
ne.Kt step is to work liquid glue well into 
the back of the book so that the sections 
will adhere firmlv to each other. When 




Sewing frame, wooden press, and methods of 
sawing slots and of sewing tapes to sections. 

nearly dry, form the back into a pleasing 
convex shape with the hands and with the 
light blows of a hammer. Let stand for 
several hours. 

An im[)rovised press should be made of 
two broad hardwood boards with bolts 
at the four corners. Place two narrow 
boards, one on each side of the book, 
with the back of the outer sections ex- 
tending a tritle beyond them. Lower the 
book and boards into the press and screw 
the bolts up tight. 

Spread the back fanwise with a hammer 
so that it appears round and has an over- 
hang on each side. Glue a strip of muslin 
along the back, rub it well in, and follow 




ICE 



Now 
you can 
nave the 
VOICE 
you want 

100% 
Improvement 
Gaaranteed 

Send today for free Voice Book telltns: about amaz- 

IiW New SILENT Method of Voice Training. Ipcr«ia« your 



_j- nuner kmck. Write today for frt-u bi'nklet— ooa of 

Um BT«ate»t beoklvta od voicu trainins ercr written. 

PCmCT VOICE INSTITUTC. Dopt. 13-C2 
1922 S«May»ld« Avo., CMeago 




ENGINEERING - ELECT RICIT Y 
ARCHITECTURE -DRAFTING 

Save time— enroll at this old established school of 
enKineerinff. Enter any time, days or evenings. 1, 2 
and 3 year courses. Diplomas and B. S. Degrees. 

Special 4 months' 
practical course in 
Drafting. Othershort 
courses. Low tuition 
— easy terms. Earn 
while you learn. Free 
^mBimfSS9li^^H9lll employment bureau, 
fin TJi Athletics. Successful 

' ' ligW -M^— J graduates evory- 
where. Write for our free, illustrated 80 page "Blue 
Book." It gives you all the facts. Address the Presi- 
dent, Charles W. Morey.B. S., M. E. 

CmCAGOTECHNICAIi CoiiLEGE 
^gtj^^^liySa»t26UiSgeet^WeijgjJ^ 

ACCMf/iNT 

Executive Ai j eenn tM i li nd C. P, A.'b mm I0.9M totlO.MS ■ tmt* 

Thou»anda o? Amu Mad them. Ottlir i.000 Certfled PubAe Aeeeonr* 

KDtB in tiie United StotM. Wo trsia TOO thorol^ »t hoTDB in nw-e time 
forCP.A. (•xamiMtiona or executive aeeeanttfurpositioiu. Prcvioas 
tfxppricncQ (innttcfiMUT. Trmlnlnc onder tke pereonel Bup«rviaion of 
Wniiam B. CMt«nhoIx. A. U.. C. P. A., and a lar»a ataff of C. P. 
A '9, inrlurtlnff mr-inbera of the American Intttituta of Accountaota.. 
Write for frse book. *"AceoQnt«ncy, the Profwaioo that Para." 
L«$all« Extension University. Dspt 283-H. CMcac* 
Tlis World's LarsMt BuslDMS Tralnins instittltMMl 




LWio Today — Write U,t hjf KKKK I»K)K . I csa 
maka a vood penman o1 at home durinsnpara 
time. Write for mr FREE BOOK. "How to BecotnS 
a Oood Penman." It o nlairti fiix-i imenn and telli 
how nth«trt» nin«t»-rpd (ifnii;i»ii(ihip hy ihe Tamhlyn 
Ky«it.Tn. YuTir namo v.ili ri.nnntlj wntltjti fni a 
rrard If y'>u rnt lo.ttt rttaniy In pny ptintntre. Write to- 
dnr ft>r - 



Read While You Run 

SCIt:>J<'K PCews-I.ftter Is a distinctlve'weetly i 
that flashes you ilrst news in acientinc [ 
(>veut^. It gives you the unique and Im- 
portant happenings briefly — all written In 
clear style from a human interest anele. It 
niakps fa*iclnatlng, Inefruetlve reading that is 
dllTereut. 

SCIENCE NEWS-LETTER 

/•t/r^KJtirfftfv 0(fef~9l for IS uwefcj *? for e "."f.."i* 

2181 B Sc.. N. W. Washington, D. C. 




BOYS CartiMenWaqesas 



f AUTO MECHANICS 

■ Krery eity. tnwn, and fnrmlnc eomraonftr tm crying for auto 

■ und tractur men-trained fht* Mc.Sw(.-«Dy Auto ScRool way, 
— I tfl know cam and tmctor-* indid* out. Only r 

I weektf of fasciaatinji traJninff in my 
fc; ^.j^Jjfatn ouaa b^-MhoolMayoQ. flotx>ok# 
^iC.''.'?**''*!- «» Wei iMchine*.. 

^^^^ Write todur tuf Mmarkeble tuittoo, 
./iV^ offer. andmG PRKR BOOK. 
Aif Mr^WPPnv Tractor a D- pt. 

IVIUOWtJtJIiy Aviation SchooU A-12-S 
Cheater at 80tb St. ClaveUod. <>.. or 2m Madiaon St. Memphia, Toon. 

PATE NTS 

Trade-marks, Copyrights, Patent Litigation, 
Handbook with illustrations, lOO mechanical 
movements. Sent free on request. 

ALBERT E. DIETER ICH 

Formerly member Sxaminino Corp. V, S. Patent Office 
Rtgiilerei Patent Lauiyer and Solicitor 
SOyeart' experience 
681-A Ourajr Bide W>«hincton, D. C. 
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with two or three brown paper strips, 
glued on one at a time. Allow each to drj' 
before putting on the next. 

The cover or case, as it is called, may 
be made of heavy cardboard of one or more 
thicknesses and in any of several different 
styles. The covers shown have a back- 
strap and corners of bookbinder's cloth, 
and sides of strong manUa wrapping 
paper. Make the case large enough to 
overhang the book about >4 in. at the 
top. bottom, and side. Gage the width 
of the backstrap by the thickness of the 
book; and after it is cut, put on whatever 
lettering you wish. 

Materials for making the case can be 
bought from school supply houses in the 
small quantities needed. Imitation leath- 
er, which can be bought in dr\'goods 
stores, makes a good covering. 

When the case is made and adjusted 
to the proper position, open the front 
board and apply paste all over the top 
end paper and on both sides of the loose 
ends of the two or more linen strips. 
Drop the board — that is, close the cover — 
so that it adheres to the end paper, then 
open it up and rub the end papers free of 
blisters. Repeat the operation on the 
backboard and clamp the volume tightlj- 
in the press (without the narrow boards 
used before). \\'hen thoroughly drj-, the 
book is ready for use. 

Easy Ways of Removing 
Broken Set Screws 

OFTENTIMES we are confronted with 
the not altogether pleasant job of 
removing a broken set screw. Aside from 
the unpleasantness of the job, it is usually 
difficult and presents somewhat of a 
puzzle as to the correct procedure. 

When a set screw, holding a pulley in 
place or used in some similar part of a 
machine, breaks off, it invariably twists 
off close to or even below the surface of 
the threaded hole. If it twists off below 
the surface the question of successfully 
removing it sometimes seems almost un- 
answerable. 

The following are kinks with which the 
writer has removed all sort of broken set 
screws without much difficulty and with 
only a small expenditure of time: 

First, if the broken part projects above 
the surface, a slot can be cut in the top 
with a hack saw. Then a heavy screw 
driver bit is placed in a brace. The collar 
or piece of machinery is heated locally 
with a blowtorch or a piece of hot iron, 
and the screw is backed out while a helper 
taps the work firmly with a hammer. 

If the set screw is broken off below the 
surface, the problem becomes a little bit 
different. With a center punch, mark 
the center of the screw and then drill a 
small hole, just a little smaller than a 
left-hand screw extractor or, in its ab- 
sence, any suitable left-handed screw that 
you may happen to have. Place the left- 
handed screw in a brace and, turning it 
to the left, force it down into the drilled 
hole. The set screw can now be backed 
out if the work is tapped with a hammer. 
If carried out carefidly, these methods 
will always prove to be successful in 
removing otherwise troublesome broken 
set screws. — H. W. Swope. 




VICTOR BUILDING 

Our N«w Buildinn Nearly Opposite U. S. 
Patent Office Specially Erected by 
Ua for Our Own Uae 



AIID nrUTD. FOR THE PROTECTION 

UUIi UrrCIVe of your invention 

YOUR FIRST STEP— The inventor 
should write for our blank form 
"RECORD OF IxWENTION." 
Before disclosing your invention, a 
sketch and description should be 
made on our "Record of Invention 
Blank," signed, witnessed, then re- 
turned to us and we will place it in 
our fireproof secret files. We will also 
give our opinion as to whether the 
invention comes within the Patent 
Office definition of a patentable in- 
vention. This " Record of Invention " 
will serve as "proof of conception" 
until the case can be filed in the 
Patent Office. There is no charge 
or obligation for this service. 



Write for Our Five Books Mailed Free to Inventors 

Our Illustrated Guide Book 

HOW TO OBTAIN A PATENT 

Contains full instructions regarding U. S. Patents. Our Methods, 
Terms, and loo Mechanical Xlovements illustrated and described. 

OUR TRADE-MARK BOOK 

Shows value and necessity of Trade-Mark Protection. Informa- 
tion regarding TRADE-NIARKS AN'D UNFAIR COMPETI- 
TlOX IX TRADE. 

OUR FOREIGN BOOK 

We have Direct Agencies in Foreign Countries, and secure Foreign 
Patents in shortest time and at lowest cost. 

PROGRESS OF INVENTION 

Description of World's Most Pressing Problems by Leading 
Scientists and INVENTORS. 

DELAYS ARE DANGEROUS IN 
PATENT MATTERS 

TO -WOID DEL.W: YOU SHOULD H.\VE YOUR C.\SE M.-VDE 
SPECIAL IN OUR OFFICE to save correspondence, secure protection 
and early filing date in Patent Office. You should send us a model, 
sketch or photograph with a description of your invention together vnib 
$25.00 on account. We will make an examination of the U. S. Patent 
Office records and if it is Patentable we will prepare the official drawings 
immediately and forward them for approval. If the invention is not 
patentable we will return the fee less the cost of the examination. 

PAYMENT OF FEES IN INSTALLMENTS 

It is not necessary that the total cost of a patent be paid in one pajTnent. 
We permit our clients to pay for their applications in three installments 
as the preparation of the application progresses in our office. 

ALL COMMUNICATIONS AND DATA STRICTLY SE- 
CRET and CONFIDENTIAL. INTERFERENCE and IN- 
FRINGEMENT SUITS PROSECUTED. Our Large, Compre- 
hensive Organization has been established for 30 years and oifers 
Trompt, Efficient and Personal Service l)y experienced Patent 
We shall be glad to have you consult us or to answer any questions 



Lawyers and Draftsmen. 

in regard to Patents, Trade-marks or Copyrights without charge. 

Highest References — Prompt Service — Reasonable Terms 



i WRITE TODAY . 



FREE 
COUPON 



VICTOR J. EVANS & CO. 



J I. 



Regiatered Patent Attorneya: Established 1898 

MAIN OFFICES: 690 Ninth St., Washington, D. C. 

BRANCH OFFICES: 1007 Woolworth BIdg., New York City; 1640-42 Conway BIdK., Chicaco, 
III.; 514 Empire BIdg., Pittsburgh, Pa.; 828 Fidelity Phila. Trust BIdg., Philadelphia, Pa.t 
1010 Hobart BIdg., San Francisco, Calif. 

Gentlemen: Please send me FREE OF CH.ARGE your books as described above. 

Name 

Address 
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INVENTORS YOUR IDEAS 
Write for our Guide Book, " HOW TO GET YOUR PATENT," 
and Evidence of Invention Blank, sent Free. Tells our terms, 
methods, etc. Send model or sketch and description of your invention 
for INSPECTION and INSTRUCTIONS FREE. 

Terms Reasonable. Best References. 

WRITE TODAY 

RANDOLPH & COMPANY, Patent Attorneys 

Dept. 130 Washington, D. C. 

Mime 

AddNM 



PATENTSI® «'35.ooo 



AN IDEA 



PATENTS Prociirpd. Trmle-Marka Reslsierwl. 
• — A cornprehenBlve. experienced, prompt service 
for the protection attd development of your Ideas. 
I'reUmlnary advice gladly furnished without 
Chance. Rooklet of Information and form for 
dlsdostoe Idea free on request. 



IRVING L. McCATHRAN 

PATENT LAWYER 

Formmrly with and Muecmaaor to 
Richard B. Owen 



nS laleiulioul BMf., 
4I-D, Park Row, 



Waahington, D.C. 
New York City 
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TRADE - MARKS 

REGISTERED: 



PATENTS 

TRADE-MARKS 

DO NOT LOSE YOUR RIGHTS 
TO PATENT PROTECTION 

Before disclosing your invention to 
anyono send for blunk form "Evi- 
DENCK OF Conception" to be signed 
and witnessed. 

LANCASTER & ALLWINE 

Registered Patent Attornevi' 
274 Ouray BIdg., Washington, D. C. 

Originators of forms "livldence o( Concept Ion"' 



year, beverage manufacturers im- 
tnetiifttely ^ adopted this simple 
crimped tin cap. This invention 

wouM have niarh' you irulrpclidpntly 

wealthy. Fortunes await inventors worlang along 
right lines. Concentrate on things that are NEED- 
ED. Get Raymond Yates' new book. 

"1000 NEEDED INVENTIONS" 

Costs only $l..'jO and may lead to a big idea. Find 
out what industry needs and the public wants. 
That's where the money is! Mr. Yates' book tells 
you what these things are. Send no money. Just 
write postal. Pay mail man $1.-50 plus postage 
when book arrives. Your money back if you want it. 
This offer limited. Write now and get on the right 
track. (Outside U. S. $1.70 ca.'ih with order.) 
BUREAU OF INVENTIVE SCIENCE 
22 Wisner Building, Rochester, N. Y. 

MAKE MUCH MONEY 

Making and Selling Your Own Gomls. For- 
mulas by experts. Manufacturing Processes. 
Trade Secrets. All kinds. AH lines, .\uto- 
mobile Specialties. Cleaning and Polishing 
Compounds. Food Products. Toilet Prep- 
arations, etc. Send for interesting catalog, 
special circulars, FREE. 

C. THAXLY CO.. Washington, D. C. 



PATENTS 



Aa one of the oldest pmt' 
ent finnfl in America we 
give inventors at lowest 
consistent charffe, a 
•erriee noted for reaults, evidenced by many well known 

Patents of extrsordinary valae. Hook, Patmnt-Sfnae, free, 
FSt,,WMh.,O.C,E»t«b,ia«»- 



PATENT INVENTIONS 
Edward Gottlieb 

ATTORNEY IN PATENT CAUSES 

5 Beekman Street, New York 
Inventiona Developed — Repreaentatioe for 
Blair Tool and Machine Corp. 



UNPATENTED IDEAS 
CAN BE SOLD 

I tell you how and help you make the 
sale. Free particulars. (Copyrighted) 

Write W. T. Greene, 
921 Barriater BIdg., Washington, D. C. 



A definite program for getting ahead 
financially will be found on page four 
of this issue. 



INVENTORS 

We have been in business 30 years. If your invention 
or patent has merit, send details or model, or write 
lor information. Complete facilities. References. 

ADAM FISHER MFG. CO., 
183-D Enrlflht St. Louis, Mo. 



TRAVEL FOR "UNCLE SAM'' 

RAILWAY $158.00 to $225.00 MONTH 

MAIL COUPON BEFORE YOU LOSE IT 




POSTAL CLERKS 



* 

* 

* Sirs: 



E271 



Steady Work — ^No Layoffs — Paid Vacations 
Many Spring Examinations Likely 

— Common Education Usually Sufficient /Addreu 



Franklin Institute. Dept. 
Rochester, N. Y. 

Rush to me without charge, copy of 32- 
* page book, "How to Get U. S. Government 
.'jobs," with list of positions obtainable and full 
^ particulars telling how to get them. 

' Name 



Small Bench Punch Aids 
in Cutting Odd Shapes 

ASK any watchmaker what his most 
xx useful tool is, and nine times out of 
ten he will show you a collection of 
punches together with a G-shaped stand, 
the whole of which is usually known- as 
a "staking tool." 

With this design 
in mind, the writer 
made the device 
illustrated, and has 
found it well worth 
the time spent in 
its production. 

The plunger, 
provided with a 
clamp or chuck at 
its lower end to 
hold the punches 
of various sizes and 
shapes, slides free- 
ly in the sleeve, which is held vertically in 
an adjustable clamping arm. The die is 
also adjustable in a slide in the base. 

When the adjustments are made to 
bring the punch into alignment with the 
proper hole in the die, and the sheet 
stock is placed under the punch, a blow 
struck on the upper end of the plunger 
drives the punch through the stock into 
the die. 

A soft rubber ring is placed between 
the supporting arm and the collar on the 




The punch resembles 
a "staking tool." 



Eight simple parts are all that are used in 
the construction of this handy bench punch. 

plunger to allow the punch to be with- 
drawn after it has done its work. 

For cutting out irregular shapes, over- 
lapping holes may be punched in rapid 
succession, an operation similar to that of 
a "nibbler.'' It will be readily seen that, 
for thin stock, this method is far quicker 
than the usual drilling of holes and filing 
out by hand.— W. N. C. 

Drilling Holes at an Angle 



FIXTURE OF 
HARD MAPLE 



CENTER 
NOTCHES 



A FIXTURE 
for hold 



Iding 

small pulleys, 
sheaves and simi- 
lar work at an 
angle for drilling 
oil holes or set 
screw holes can be 
made from wood 
as shown. The 
foot piece is 
notched in the cen- 
ter to keep the 
work from moving 
sidewise. In shops 
where even a mod- 
erate amount of 
this class of work is handled, several such 
fixtures will soon pay for themselves. 




DRILL 
PRESS ^ 
TABLE 

Work held 
at angle for drilling. 
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"Patterns"— The New 
Psychology 

(Conlinucd from pnee 30) 

some mental urge which has to be expressed in 
the course of life in order to bring normality 
and happiness. Other psychoanalytic schools 
have selected still other single mainsprings for 
the human motive power. 

The one essential back of them all is the one- 
motive idea. Whether that one impulse is be- 
ing released, thwarted, suppressed, sublimated, 
or otherwise disposed of explains all of the fre- 
quently unreasonable actions of mankind, the 
psychoanalysts urge, as well as the so-called 
reasonable ones. They contend that if the one 
ruUng motive is denied reasonable expression, 
that may result in many kinds of mental or 
bodily "disturbance; effects of "suppressed de- 
sires." 

Psychoanalysis is merely a procedure by 
which the skilled psychologist may delve into 
the hidden part of his patient's mind, often 
called the "subconscious" or "unconscious" 
mind, and discover what has happened to the 
single human motive of sex or something else 
in that person's thoughts or actions; what 
"complexes," "inhibitions" or past experi- 
ences are suppressing or perverting some ex- 
plosive motive which ought to be more safely 
released. 

The I 'reudian ideas did not make their way 
in the scientific world without much opposi- 
tion and argument. Hope of settling some of 
these arguments by actual e.xperiment was one 
of the inspirations for the newer behaviorist 
pyciiology of Dr. Watson, a viewpoint which 
IS still scarcely twenty years old. What people 
say about themselves, everybody admits, is 
often far from the truth. Why not try to dis- 
cover the mainsprings of human nature. Dr. 
Watson asked, by examining what people do? 

BEHAVIORISM began in the study of 
the psychological reactions of animals to 
various controlled conditions. 

Similar tests can be used, Dr. Watson 
perceived, to test human beings. With 
very young babies, for example, it was discov- 
ered that fire, live animals, and similar things 
ordinarily regarded as dangerous and frightful 
do not cause fear. Only two truly human fears 
were discovered in these infants, fear of falling 
and fear of a loud, sharp noise. Behavioristic 
methods are still practically the only ones 
available, indeed, for study of the psychology 
of young infants. 

As a philosophy, behaviorism implies that 
all human thought and action results from 
more or less mechanical and automatic reac- 
tions to external stimuli; like an automatic 
vending machine which always gives up the 
chewing gum when one inserts a penny. For 
the imagined captain in the conning tower, be- 
haviorism substitutes a competent but will-less 
automaton. Whatever touches the proper 
stimulus gets the corresponding result. 

To the argument between the Freudian, one- 
motive idea a single mainspring controlling 
human actions and the older idea of many such 
controlling motives, the experiments of the be- 
haviorists and others seem to have provided an 
answer. Neither opinion is right. It is now 
safe to say that human beings are not ruled by 
any one motive or impulse, such as sex or self- 
e-xpression. On the other hand, the human 
mind certainly does not possess the vast series 
of complicated motives about which earlier 
psychologists talked. 

The truth seems to be that mankind k 
swayed by more than one fundamental motive 
but only by relatively few, including self -pres- 
ervation, desire for comfort, hunger, sex, and 
also such things as Dr. Adler's supposed main- 
spring of self-expression. Present knowledge 
is not sufficient to permit stating even a partial 
list of these psychological fundamentals, but it 
is possible to say that they are not so numerous 
as was at one time supposed. 
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Announcing: "Audels New Electric Library." 

JNTcw and More uses for Electricity oCFer ffreat opportunities to men who can 
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"Audels New Electrical Library" is a NEW practical and theoretical course for 
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you the real dope that every electrician must know. 
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Waistline In 
3S Oays 
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"I reduced ii om 4S inches to 3S 
inches in 35 days," says R. E. 
Johnson, of Akron, 0., "just by 
■Bearing a Director Belt. Stom- 
ach now firm, doesn't sag and I 
feel fine." 

The Dh-ector Belt gets at the 
cause of fat and quickly rc 
moves it by its gentle, kneading, 
massacinR action on the abuo- 
men, wliich caiisps tlie fat to bo 
dissolved and absorbed. Thou- 
sands have iirovetl it and doctors 
reconunend it as the natural ly 
to reduce. Stop dru^s, e\*-iri-' H 
and dietins. Try tiia eajy v.iC'. 

Sent on Trial 

Let us prove our claim 
We'll send a Director for tri i?. 
If yon don't get results you owe 
nothing. You don't ri.sk apenny. 
Write lor trial offer, doctors' en- 
dorsements and letters frnia 
■users. Mail the coupon NOW! 
LANDON aWARNER 
332 S. La Salle St^ Chi cago , III. 

[~~Landon A Warner, Dept.C-47 332 8. LaSalle, Chicago 

! Gentlemen : Without cost or obligation on my part 
! please send me det&iia of your trial offer. 
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and the easiest 
to play 

The Saxophone is the modem 
instrument. 1 1 put the Snap and . 
Charm in modern mu- 
sic. It not only is the 
peppiest of all instru* 
ments. but the mostin- 
tercsting to play, t 
well as the easiest. 



TS^il SAXOPHONE 

is the peppiestand eaaiesttoplayof 
all Saxophones, because patented 
snap-on pads Kive beauty of tone, 
because of a patented octave key, 
because perfect scale accuracy as- 1 
Biircs full clear tonc^. because hands J 
never move from i>laytn£ position, i 
and because of i; :i;i - ii.iicunvL'uienct.' | 
of key arrangement. 

EasytoPlajr-EasytoPay 1 

With the Rnmcher Saxophone, jiut ma 1 
hour's pr»etlc« amch dajr for ten dajri I 
will enable yuu to play popular aons hit*. ] 
In 90 day* many play in orcbestraa. Then 1 
come the actcXmi mtiTantJUTea, the sood 
friend*, the vxtra mnney— that are roura 
as an accomplished saxopbooa playerl 

r ini»< 

easy terms, prices, etc. Write today. % 

Baescber B«od Instnuicat Co., 2992 
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Education 
Home 

Here in 15 wonderful texts is 
yonr complete High School Education. Every 
auuji-t-i Mdeht by fascinating Qneation and Answer" method 
Now usf.i In IC.OOO high whools. Certificate awarded. It's fun to li 
this easy Tnexpcnsv-f apare-time way. Greatest bargain in brain power. 
e<K.. 11<^1r Find oat how YOU can qnickly prepare for bireer 

SCnO tor Vree IMNIK pay and social culture. Send this ad with name and 
address for FREE booklet, "What a High Sctiool Education Can Do for Mo." 

High School Home Stuily Bureau, 31 Union Square, Dent. 3392, New York, N.Y. 
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Can Be Hade in 

Vbur Own Business 



We Will Train You in 
a Few Months 





Experts Earn 
Up To 

$125 A WEEK 

As MECHANICAL DENTISTS 

We teach you to 
make rubber 
plates, 
crowns, 
bridge work, 
metal base 
dentures, 
etc., for dentists. 
After graduat- 
ingyouareready 

for a job or can open your own 
laboratory. We assist you. 

Big Demand for Men! 

Mechanical Dentistry is the labora- 
tory bench work which the dentist 
turns over to the laboratory worker. 
Master this profession and help 
meet the demand of 64,000 dentists 
for laboratory work. Every city and 
every town where dentists are lo- 
cated offer work to the mechanical 
dentist. We train you in a few 
months in day or night school for 
this uncrowded field — no classes — 
no books — no mechanical experi- 
ence necessary. 

Work Your Way Thru School 

We will help you find a job to meet your ex- 
p>enses while taking our training. And we 
will help you find satisfactory living quar- 
ters when you arrive. 

Schools located in Chicago, Detroit, Cleveland, 
Boiton, Philadolphia. Day and Nisht Schools. 
We railroao fare of Students who enroll. 

INTERESTING FREE BOOK 

Our illustrated free book on Mechanical Dentistry 
will acquaint you with some surprisingly interesting 
facts. It tells about the thriving profession of Me- 
chanical Dentistry— the way to swift and certain 
success. And it tells about the progress of many of 
our graduates — men who have succeeded beyond 
their expectations, also full details of our liberal 
oflTers. Mail the coupon and Bnd out more about 
this fascinating opportunity. 

McCarrie School of Mechanical Dentistry 

1338 S. Michifan Ave., Deiit. 358 Chieato, III. 



■ McURRIE SCHOOL OF MECHANICAL DENTISTRT I 
I 1138 S. Miclii|in kn., Dept. 358, Cluts|o. | 

I Without coHt or obligation, send me jour Illustrated I 

■ book on Mechanical Dentistry, and complete infor- i 
matlon a.s to my opportunities Id dental laboratory 

■ work. I 
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What Horsepower Really Is 

{Contirtueil from page 76) 

over faster and still develop the same turning 
force or torque. If you did all those things to 
the one-horsepower motor in the five-ton truck 
we were talking about, you'd make it go up the 
hill faster all right because the motor wouldn't 
be a one-horse motor any longer. Maybe it 
would be as much as two horsefwwer. Lots of 
auto motors rated at ninety to a hundred 
horsepower today have no bigger cylinders 
than the forty- and fifty-horsepower cars of 
yea:rs ago. " 

"I suppose that's why they rate gasoline 
motors at a certain horsepower at so many 
revolutions a minute, " obser\ed Joe. " Do 
those ratings tell how fast the motor will run.-'" 

"Xot at all," Gus explained. ".Ml motors 
will turn over faster than the rate at which 
they develop the most horsepower. Only, when 
the motor speeds up beyond that point, the 
turning force drops off so fast that the horse- 
power goes down. It's like running a foot race. 
You get going about so fast and when you try 
to go any faster the muscles in your legs won't 
put any push into your feet." 

"'T'HE.N that explains why different cars have 
different gear ratios, " Joe commented. 
"Each one has a gear ratio that will let the 
motor run at the speed where it will develop 
the most amount of power. " 

" That's how they ought to be geared, " said 
Gus. ".Vctually they're not. It's a sort of a 
compromise in most cases. Most everybody 
wants to be able to climb the side of a house in 
high gear and pull through the toughest kind 
of going without shifting. You can't have your 
cake and cat it, too, Joe, so if cars have to be 
made for people too lazy to shift gears, the 
manufacturers have to gear 'em lower than the 
best point for smooth, easy running, maximum 
sf)eed, and best gasoline economy on level 
roads. " 

"Maybe that's why some of the cars are 
fitting four-speed transmissions," Joe sug- 
gested. 

" Sure, but if a driver is too lazy to shift a 
three-speed transmission, putting four speeds 
in the box isn't going to cure him," Gus 
grumbled. " \ real four-speed transmission 
would be ideal, but the ones they're fitting now 
are geared so low on high they really amount 
to a three-speed outfit with first speed reduced 
to an extra low gear that isn't any use. " 

WOULDN'T that extra low first, if you 
had it in a hundred-horsepower car, 
make it pull like fifty pairs of horses?" Joe 
asked, again picking up the specifications of the 
car that had started the discussion. 

"It might if it were low enough and you 
loaded the car with pig lead to give it traction," 
said Gus, sweeping the crumbs off the table in- 
to his lunch kit. " No matter how much power 
you've got or what the gear ratio is, you can 
get only so much pull before the back wheels of 
the car begin to slip. It sure would take a lot of 
weight to make two rubber tires grab the road 
like four hundred horseshoes!" 



H.WE you some motor 
car problem that is caus- 
ing trouble? Gus and Joe 
will be glad to answer any 
reasonable question on the 
subject of automobiles. 
Simply state your questions 
in a letter to Mr. Bunn in care 
of POPUL.4R SCIENCE MONTH- 
LY, 381 Fourth Avenue, New 
York, N. Y. 



Start at Home 
In Spare 
Time 




Sharpening lawn mowers on the Foley 
Electrakeen Lawn Mower Sharpener is a 
very profitable business. You can start at 
home in spare time in the basement, attic, 
garage or anywhere. Very little space re- 
quired. No stock to carry. 

Foley Electrakeen 
Lawn Mower Sharpener 



Sharpens all kinds of lawn 
15 to 20 minutes — and you get 
according to size. Figure 
the possibilities for yourself. 
Many have paid for the ma- 
chine out of profits in a few 
weeks. Easy work and a 
steady, fine cash income. 

No Experience 
Necessary 

Easy and simple to oper- 
ate. You can learn to turn 
out a perfect job in a short 
time. Get started now! Get 
some of this Bl(t Money for 
yourself. Write for informa- 
tion today. 



mowers perfectly in 
from »1.25 to $2.00 



Read This! 

"I uurchosetl a 
Foley l.awn .Mower 
Sharpener 3 weeks 
ago and Ituve al- 
ready nkudcenouKb 
money to pay for 
the machine and 
all expenses." 

Walter Dambeck 

"I^t summer I 
made $1520.00 In 
0ve months." 

Henry Morse 



Foley Manufacturing Co. 

1438 Foley Bldg-, It Main St. N. E., Miucaptlis. Mmb. 
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m ' ( >IT win be doubly wrlcome every- 
M ucre whru you learn iu play a Conn. 
' ...iiivjts to Join a band or orchestra, to 
iMvel. to make extra monrv. Conns are 
t he c hulce of Sousa and t he wnrld ' s ereat* 
r&t artists. Easiest to pLiy. RectitiitneDdcd 
(o beifinners (or quicker pro^rrcss. 
FREE TRtAL, EASY PAYMEMTB 
on any Conn. No matter which band or 
orchestra Instrument interests you most. 
Conn will send you a special booklet oa 
that Instrument glvins valuable facts. 
C G. CONN, Ltd.. 232 Conn BIdfr 
Elkhart, lad. 
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BAND INSTRUMENTS 



Write for FREE BOOK 
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CAMPBELL'S 

INFRA-RED RAY LAMP 

Sent on Approval 

THIS MEANS NO MONEY DOWN 




Have You Some 

Troublesome Ailment? 

You will be greatly surprised when you learn how 
Infra-Red l^ys relieve congestion or troubles causing 
aches and pains in the body. The Campbell Infra-Red 
Ray Lamp concentrates a mild beam of Infra-Red 
Rays upon any part of the body. 

These rays penetrate deeply into the tissues. As 
they penetrate they create an active circulation of the 
blooff. Most ailments are due to congestion — relieve 
the congestion and >^ou relieve the ailment. Nature 
herself docs the healing by active, normal blood cir- 
culation. 

Why Suffer Needless Pain? 

If you or someone in your home has a troublesome 
ailment, a lamp like this is a blessing. May be used 
safely by anyone. 

Let Us Send You 
Our Book on Infra-Red Rays 

We have an interesting hook on the use of Infra-Red 
Rays which we shall be glad to send free to any reader 
upon rcfjuest. Our book quotes leading authorities as 
well as users of our lamp. Full directions for use. how 
to order, our home trial offer, etc.. are also explained. 

Infra-Red Rays have brought such wonderful re- 
sults for others you are sure to be interested. Write 
today for our book telling more abt>ut it. 

THE WILLIAM CAMPBELL COMPANY 

1041 Unioa Avenue Alliance, Ohio 
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Start without investment in r 

profitable sliirt business of yotn 
own. Takoordcrain yourdistri' I 
for nadonnlly known Uoqtoiii ='1 
Shirts. $1.50commissionfi)r 
on sale of 3 shirts for — Post ■ 
Paid* $5* value, jfunrnntft'tl f.'i 
No expcnViii-e noedofi. Compl. t.j . i - ;:<. qinpment FREEl 
GOOD PAY FOR HONEST WORKERS 

Kiir earnintr'i for ambltloiig wnrkirs fifnuini- Hroinl.-lntfi in four fast 
colors. Wnto for mnnr y-m.kiiiK plHii. trrn outlit. ivitft a>-tiial cloth 
■amnlc9 nn<l la-'Tvthlnfr DeeHtvl to utiurt. Name aud adtirc^ oD postal 
wtll ilo. Write TOOAVl SURE! 

BOSTONIAN MFG. C0.,u<,pt 8-23S.II9 tkUtsi SL, Boston, Misi. 



W« teach you At Home by Mall to mnaot liird*. Ani- 
mala. HeadK. Tan i- iirit ami Miikf fCufjt. B« a titxider- 
my ftrtfnt. Kiitnty, qulL'kly |pjriii-ii by men. wonisn and 
bors/rrtrmeniiourtly I merest ins and f.i'x'inBtinv. Dccnnta 
bomo «H(1 lien wrlii liFautifNl «rt, Ma*i0 mg r-rojit^ rrom 
Sirare Tin t S' lUttg iipe<nm*ns and AJountina for iJiher»» 
ITrAA BlAAb-^Yes absnluti-lr Free— beautiful book A 
rreC OOOI\"teiiinjr »n aboat bow to l^arn taxi- « 
dannr. S«nd Today. Yoq will ba deliifhtvU. Don't Delayl 

Northwestern School of Taxidermy ^ 

3392 Elwood Bldg. OMAHA. MCB. 



rnlinMf. tnillion-dollkr company nf-cils 
500 mnrf men and women at onr« to act as T-oci 
HeprpMciitativpa. No capital or experience rrqiUrptl. In- 
stniciinns furnished free. Pleasant, diicitifipd work — 
full time or spare time. Wonderful chance to make $15 
ptofit in a day. Write today for particulars. 

Albert MHIs, Gen. Mcr. Employment Dept. 

. SS05MonmouthAve..Clncinnat1,Olilol 



Better Fuels for 
Better Motors 

(Conlinu^tl from pa^e t7) 

by the cracking process has still other charac- 
teristics. 

The qualities of gasoline of most importance 
are its volatility, the ease with which it 
vaporizes, and its tendency to produce knock- 
ing. Gasoline engines designed up to a few 
years ago were built to compress the charge 
of mi.\ed gasoline and air to as high a pressure 
as possible without producing knocking from 
ordinary distilled gasoline. But the ellicicncy 
of a gasoline motor rises rapidly with increases 
in compression, .\utomotive engineers have, 
therefore, long sought a means of eliminating 
the knocking tendency so that still higher com- 
pression could be used. Curiously enough, 
many types of cracked gasoline show a distinct 
antiknock tendency. 

Experiments conducted at the Massachu- 
setts Institute of Technology, Cambridge, 
Mass., (P. S. M., Feb. '29, p. 68), have shomi 
exactly wliat takes place within the walls of the 
motor cylinder during a normal e.xplosion. Ob- 
ser\'ers, watching through a thick piece of 
fused quartz Ibced in a plug in the cylinder, 
reported that there first appears the bluish 
light of sparks, then jagged flashes, and fmally 
the brilliant glow of the gas explosion. 

TXSTK.\D of burning in this orderly and pro- 
gressive fashion, a knocking charge literally 
explodes. The knock is caused by the improper 
burning of the charge of ga.soline and air. The 
flame front, which sUirts at the spark plug, 
advances with lightninglike rapidity through 
the entire charge and therefore sets up a 
peculiar local high pressure effect and vibra- 
tory motion. 

Several methods have been found for com- 
bating the tendency to knock. One is to adjust 
the proportion of straight distilled gasoline so 
that the fuel will have the best possible natural 
antiknock qualities. Another way is to sliape 
the contour of the explosion space in the 
cylinder — the cavity in the cylinder head into 
which the gas is compressed — in various pe- 
culiar shapes so that the flame of the burning 
charge is prevented from spreading too rapidly. 

The third method has been to add some 
other chemical to ga.soline to controJ the 
rapidity with which it will burn. Many ; .ifer- 
ent chemicals have a tendency to reduce 
knocking. Iodine is one, ethyl iodide another. 
The best so far discovered is tetra ethyl lead. 
Most of the other chemicals are unsatisfactorx" 
because they are too expensive when used in 
the proportion tliat will produce satisfactory' 
results. Some are erratic in action. 

FOR more than a year Charles F. Kettering, 
chief of the Cencral Motors Laboratories, 
and a corps of assistants, conducted antiknock 
experiments which led to the discovery of 
Ethyl gasoline (P. S. M., Sept. '29, p. 32). They 
sought to produce an antiknock fuel by adding 
chemicals to the gasoline. They tried iodine, 
aniline, selenium, tellurium. .\nd each attempt 
was a failure, or only a partial success. .At last, 
Kettering suggested the use of lead, which was 
about the last thing chemists would ordinariK' 
regard as helpful. When a fluid compound of 
lead was added to the gas, it knocked worse 
than ever. Then, Kettering reduced the pro- 
portion from one percent to half of one percent. 
The knocking diminished. The proportion was 
cut to one third of one percent. The knocking 
disappeared entirely. 

Tetra ethyl lead, although poisonous to 
human beings or animals if inhaled, is ab- 
solutely harmless to any part of a gasoline 
motor. In cheap gasolines there are impurities 
which cause corrosion to the iron and steel sur- 
faces. When tetra ethyl lead is used with such 
gasolines, corrosion may result, but if it does, 
it is caused by the harmful components 

of the gasoline \Cnnlinurd on page HO) 



Are You Afraid 
to Face the Truth 
About Yourself? 



THERE are oceasions 
in the life of every 
man when he realizes 
how miserably he h;is 
fallen l>olow what other.- 
have expected of hii 
and v> hat he ha 
dreamed for him- 
self. The "big" man 
faces the truth, and 
does something 
a b o u t i t. The 
"little" man finds 
an e.\eii.se for his 
failure and doe.s 
nothing. What are 
i/oiir answers when 
you ask yourself 
questions like the.se ? 

Am I not drifting along 

aimlessly ? 
What, after all, is my 

purpose in life? 
Am I trusting too 

much to chance to 

bring me success? 
What is my greatest 

weak point? 




Is it lack of will, poor 
memory, mental lazi- 
ness, mind-wander- 
ing, or what ? 

Am 1 "licked" by life, 
am I a "quitter"? 

What can 1 do, now, to 
"find myself"? 

How 700,000 People Have 
"Found" Themselves 
Through Pelmanism 

PelmanisTii i** ii orient ific systein of inintl-traininK; 
it takes tho^ wc'll-c.'»tnblished prineiph'S of psycholoRj', 
siniplifiof them po that they can be understood by 
everyb<xly. and arranges them into a really remark- 
able syptetM which is designed to re-arouse and to 
tniin cfTtain mmtal faeultie!*. which in most of us lie 
absolutely (lorniunt and atrophied. 

WHAT IT HAS DONE 

Pelmanism originated in Great Britain. Mem- 
berfl of the royal family, leading stateHnien, dis- 
tingui-slied military and naval officers. worhl-famouB 
authors, artists, actors, edkors and publicists, leaders 
in industry and finance, iK'ople of the highest distinc- 
tion in the Empire — became just as enthusiastic 
Pelinanists as clerks and ' 'tommies" and day- 
laborers. 

When the movement spread in America the same 
story was repeated— captains of industry- and finance, 
men of affairs, jurists, writers, leading business men, 
professional people of all ty-pes — adopted Pelmanisni 
as enthusiastieally as wage-earners and college stu- 
dents. .-\nd now over 700.000 people in every part of 
the world, men and women \isually of the highest type 
of intelligenee. have adopted and use Pelnianistn to 
help tliem "fliifl themselves." 

SEND FOR FREE BOOK 

Wlien jieople like General Sir R()bert Haden-Powell, 
Judge Ben B. Lindsey. Frank P. Walsh, Major Gen- 
eral Sir Frederick Maurice, Admiral Lord Beresford» 
T, P. O'Cotmor, H. R. H. Prince Charles of Sweden, 
Jerome K. Jerome, George Lunn, Sir Harry Lauder 
and thousands of others equally famous find that 
there Ls ' 'sometliing in Pelmanism," can you afford to 
ignore its possibilities for you? 

We will be glad to send you, without charge, a book 
called "Scientific Mind-Training." This tells the 
complete story of Pelmanism. what it is and what it 
dws; it is filled with stories — some of them almost 
unbelievable — of people whose lives have been com- 
pletely made over by PelmanUm. To send for this 
fxHik involves you in no obligation. Address The 
Pelman Institute of America, Suite 872, 71 West 45th 
St., New York. 



The Pelman Institute of America, 

71 West 45th St., Suite 872, New York. 

T want yoM to show me what Pelmanism has actu- 
ally done for over 700.000 people. Please send me 
your free book, "Scientific Mind-Training." This 
places me under no obligation whatever. 



N'ame , 



.\ddress 
City. . . . 



State. 
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Here^s That Long-Hoped-for Handbook 
For Your Home Workshop 

Planned, in response to many requests, under 
the supervision of The Home Workshop Dept. 
of Pofiular Science Monthly to meet ad- 
equately a widespread need. 

It Will Show You How to 

Be Your Own furniture builder — electrician — 
radio expert — painter — decorator — toy maker 
— model mechanic — garden craftsman — metal 
worker — boat builder — and general all-around 
construction and repair man. 

With the Expert Help of 

THE HOME WORKSHOP 
MANUAL 

A single-volume encyclopedia of plans and methods of 
construx:tion and repair giving practical directions 
for making scores of useful and beautiful things. 

Just the book you've always wanted. It gives you clear, complete, and simple direc- 
tions for doing expertly all those jobs of craftsmanship you've often thought of doing, 
and suggests scores of others you can easily do with the proper directions. Put this 
handbook in your tool chest for quick reference — follow its plans and directions every 
time you have a job to do with tools — -and it will soon make an expert of you. It's a 
mine of ideas for making useful things, a whole library of practical 
plans and usable directions. It offers the most expert guidance, for 
its material has been prepared by twenty well-known specialists in as 
many lines of work, and has been approved by the Home Workshop 
Department of Popular Science Monthly. Whether you are interested 
in woodworking, in metal work, in ship and airplane model making, in 
radio building and electrical work, in sporting equipment, in p>ainting 
and decorating — or in all of them — you will find an expert of high 
standing in each field ready to guide you with instructions you can 
readily understand 



Contain! 496 
p a ge a and 
more than 500 
iltustratio7\s 




Never before have so many plans and 
directions been assembled in one volume. 

The scope of The Home Workshop Manual is really amazing. It is 
hard to believe that such a great variety of things to make can be 
covered in such complete detail until you actually see the book and 
look through its sixteen big sections. But once you have seen for your- 
self what a gold mine of ideas it is and have worked out for yourself 
some of its plans, you will readily admit that it is the most helpful tool 
in your whole kit and that it will be worth many, many times its cost 
to you. The sixteen sections cover: 



WORKSHOP 
MANUAL 



1. BuilJinK Fine Furniture hy Hand 

2* Furniture of Modern Desif{n 

3. How to Use Small Woodworking 

Machinery 
4- Repairing Old Furniture 

5. Toys to Oelieht the Children 

6. Novelties — Ornatnental and Atnus- 

ing 

7* Woodturning Simplified 
8. Decorative Metal Work 



9. Model Making 

10. Radio and Electrical Projects 

11. Iniprovements for House and 

Garden 

12. Boats and Sports 

1). Painting and Decorating 

14. Woodworking Tools 

15. Equipment to Make for Your 

Home Shop 

16. Better Home Workshop Methods 



You Will Get One of the First Copies Printed 
— for FREE Examination. 




While this bis manual, which will truly be the very 
finest work of Its kind ever produced by any publisher, 
will show you how to make articles of great beauty and 
value, its price will be only $5.(K). No such Investment 
that you have ever niwle will bring you the pleasure, 
and satisractlon,and profit that you will secure through 
your ownership and use of this manual. And you need 
not pay a i)enny for it until after you have gone thor- 
oughly through Its profusely lHustrate<I pages. You 
need send no money NOW — the manual will come for 
FREE Examination. .And if you decide that you do 
not need it, simply return It and you owe nothing. 
Otherwise remit 95.00 and retain the manual. 



, 'ORDER ON THIS COUPON 

* Popular Scl.ne* Publishlna Co., F-30 

! 3S1 Faurlh Avenue, New Vork, N. V. 

I Please send n»e as soon as published a copy of THE 

I HO.ME WORKSHOP MANUAL for free examlna- 

I tion. Within ten days of receipt I may return the 

I volume. If I wish, and owe nothing. If I keep it I 

I will remit $5.00 within ten days whiob pays In full for 

I the Manual. 



Name. 



I Address. 
I 

I City 



State. 



Better Fuels for 
Better Motors 

tConliiiucd from pnge IS9) 

never by the tetra ethyl lead in the fueL 
.\ theoretically perfect motor fuel would 
have no tendency to knock no matter bow high 
the compression and it also would vaporize in- 
stantaneously even in the coldest weather. 
No motor fuel now available will measure up to 
this theoretical ideal. Motor fuel advertised 
as "zero knock rating" is not really knock- 
proof in the true sense of the word. A zero 
knock rating gasoline or motor fuel is merely a 
motor fuel that will equal in performance, as 
far as knock is concerned, a standard fuel used 
by the manufacturers of tetra ethyl lead in 
working out the standard gasoline-ethyl-fluid 
blend. Of course, a zero knock rating gasoline 
would perform excellently in any standard 
engine made today as far as knocking is con- 
cerned. .\lthough the knocking tendency of a 
gasoline limits the eiiiciency of a gasoline motor 
when operated with the throttle wide open to 
obtain full speed or full power, it is of trifling 
importance as compared with the ability of 
the fuel to vaporize quickly under normal 
driving conditions. 

THE quickness with which the best grades 
of gasoline will vaporize was shown, a year 
ago, during the endurance flight of the Army 
monoplane Question Mark. One of the men 
was severely " burned " by the high test gasoline 
which sprayed over him as the refueling hose 
from the "nurse ship" was jerked out of his 
hands by a gust of wind. What really hap- 
pened was that the gasoline vaporized so 
rapidly the temperature of the skin where it 
stuck was reduced below the freezing point. 

It is entirely possible to produce a motor fuel 
consisting of a mixture of distilled gasoline, 
cracked gasoline, and, perhaps, tetra ethyl 
lead, plus relatively higher percentages of 
heavy, hard-to-vaporize fuel. The resulting 
mixture may give excellent results as far as 
knocking is concerned. Yet it will be very un- 
satisfactory for ordinary use in an automobile. 

The relatively small percentages of high test, 
quick-vaporizing gasoline may give normal 
easy starting, but the heavy dregs of fuel that 
do not vaporize will cause excessive crank case 
dilution and, in consequence, excessive wear 
on the motor. So-called "bootleg" gasoline 
frequently is of this type; and in addition to its 
tendency to cause crank case dilution it may 
also contain an excessive amount of sulphur or 
other deleterious impurities left by careless 
refining methods. 

Modern developments in the production of 
better motor fuels have made possible great 
advances in the design of gasoline motors. 
Engines made today use compression ratios 
that were considered impossible, or at least 
impractical, just a few years ago. 

The development of the automobile engine 
has by no means reached the point where 
no further improvements may be expected. 
Chemists will produce still better motor fuels 
and these, in turn, will make possible the 
development of still more efficient and satis- 
factory automobile motors. The automobile 
engine of ten or twenty years from now may 
indeed be so far advanced that present ones 
will appear crude by comparison. And in this 
advance, one of the most important factors will 
be new and improved gasolines. 



Cleaning Concrete Floors 

AN EFFECTIVE cleaner for removing oil 
and grease spots from concrete driveways 
and garage floors is tri-sodium-phosphate, 
similar in appearance to common table salt. 
Wet the concrete thoroughly, then sprinkle 
the chemical evenly over the spots and let it 
stand for several hours. Then scrub the con- 
crete with a stiff brush and wash it oS with 
water. 
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New Help for the 
Hard of Hearing 

{CoiUinued from page 68) 

and uncompromising to the hard of hearing. 

But are there no mechanical or other aids to 
deafness? Countless ear devices have flooded 
the market in recent times. A committee of 
medical men appointed several years ago by 
the American Federation of Organizations for 
the Hard of Hearing found that of the seventy- 
five instruments offered for use the old-fash- 
ioned horn was best suited for some stages of 
deafness. Membranes replacing the eardrums, 
electric amplifiers, and similar contrivances 
all have their advantages. But they have 
their dangers as well, and should not be used 
without the endorsement of an ear specialist. 

A RECENT field which has been opened is 
that of the "teletactor," an invention of 
Dr. Robert H. Gault, who has been working 
under the auspices of the National Researcli 
Council. Following out the theory that hear- 
ing, in the last analysis, is really only "feeling " 
(the ear thrills to sound waves just as the body 
to waves of the ocean), he has evolved an in- 
strument which, vibrating against the pa- 
tient's finder tips, has enabled many to dif- 
ferentiate the air vibrations caused by words to 
such an e ;tent that they can understand whole 
stories without even seeing the speaker. The 
instrument has increased the efficiency of lip 
readers thirty to more than 100 percent. In the 
deaf, t!ic touch center develops and invades 
the hearing center. The deaf have a sense of vi- 
bration, enabling them to dance to music 
which they feel through the floor. 

iVnolher aid for the deaf is the "voice pic- 
ture " apparatus. By this a deaf person can see 
a graph of his own voice screened simulta- 
neously with that of a hearing person speaking 
the same words. The deaf person thus can 
learn the control of his own inflections, and is 
also aided in lip reading. 

The importance of lip reading for the hard 
of hearing and deafened cannot be overesti- 
mated. It is a real salvation, and not as dirti- 
cult as one might suppose. There are only 
fifteen visible movements to master to lip- 
read English speech. Although developed in 
.\merica in private schools, lip reading now is 
taught in public evening school classes in about 
fifty cities in the United States. 

WITH the advent of the talkies, many of 
the hard of hearing sent petitions to 
Hollywood begging directors not to abandon 
entirely the silent pictures. In answer to these 
entreaties several theaters have installed spe- 
cial equipment that enables the deafened to 
hear nearly all of the new sound effects. 

But such attempts to salvage the pleasure 
vehicles of the modem world for the hard of 
hearing are in vain unless the sufferers are 
willing to face the facts of their condition in an 
open-minded way. Some time ago I suggested 
the possibility of a rest cure for the tired or 
inflamed ears in much the same fashion that 
we prescribe rest cures for sick eyes and 
muscles. The lack of completely soundproof 
rooms, however, has forestalled extended 
studies in this direction. One thing the hard of 
hearing should always remember is that any 
general debility always attacks the weakest 
organ first. For that reason good health should 
be one of their greatest concerns. 

Miss I'-stelle E. Samuelson, in charge of an 
advanced class in lip reading at Columbia 
University, said recently: "Hearing people have 
no idea of the misery which comes from the 
uncertainty of knowing what others are say- 
ing. W hen we learn to read lips, however, we 
are brought back to the normal world." 

The normal world! That is the rightful 
heritage of every individual, and not until 
parents and educators cooperate to the fullest 
extent can deafness be prevented and dam- 
aged hearing be improved. 




CU-)i>nanar a wonderfully nitnplo 
^ildrperier machine that Bharpens 
all makes of raower.'i perfectly, scientlflcally 
without taking the uiower.s apart. Juat pick 
up the mower, .set it In the "Ideal," make a 
few simple adjustments and proceed to 
sharpen. In 15 minutes the mower la ready 
for the lawn, and you have made $1.60 to 
$2.00 — ilei)en<]lng ui>on the eharRe yoM fix. 
Xo training re<iuired, and machine set up in 
a few minutes. Plug into light socket and 
start to sharpen. 

Hundreds of dull mowers 

in wmii> ln<^al i4'W '^re waiting to 
in your lOCai IXy be sharpened. 

»>wiii«r» an looltinK for n placa to m-l tlii»m 
.No town too cmsll. K. S. .Newcomer. Vinlon, 
"l*ropt« coMiB Irom mili^s nnxind nnA othor H 
Ihelr mowers yroiind." Tho "Ideal"' ciirn, 
iiion#y the yenr round, too. HlurpciiB Bl(mt«» — 
all kinda — perfectly. 



SHARPENING LAWNMOWERS IN 
SPARE TIME WITH THE "IDEAL" 

LAWNMOWER SHARPENER 
Man, Why Don't You Do That? jTih^ 

chance — the same chance as W. T. Moore, Twin Falls. 
Idaho, who made Sll^OO net profits in 90 days — the same 
chance aw Walter Wover, Middlctown, N. Y., who made 
$10(X) in 4 months — the same chance as hundreds of otherj 
who have reaped rich rewards with this efficient lawn- 
mower sharpener. 

Use Your Spare Time. ^cZ^^^ 

Ideal in your basement and earn $4 to $6 an hour evenings 
and Saturday afternoons. K. W. JlcCormick, Saginaw, 
Mich., writes: "Five year.s ago I bought an Ideal Sharp- 
ener on which I have ground over 5,000 lawnmowers. In 
the last few weeks I worked at my trade, machinist, full 
time 9 hours a day. I also ground 97 mowers which netted 
me $114.10 clear Rain." 

You Make Money Right Away. 



O e o . 



Little 



C. S. Coburn, 
Rock, Ark. I "Fd^^i- sh,rp*r„T 

mtrtied «noueh tn 18' mouths to pay for 

itx^if and $1SS7 worth of addluonal 
ifMChliMry. 



WWtbooktel/M 
hfnuofhersdoil! 




_ _ Kearney. 

Stillwater, Minn., writes: "We set the machine up 2 week^ 
ago Friday: since that time have sharpened 102 mowers." 
That's close to 5200 In Kearney's pocket for 2 weeks, work! 

Our Free Book Tells You How IHS ^nw 

r> liave made themselves Independent — built substantial 
permanent BIG PAYlN'ti businesses with this Ideal 
Grinder. Send tor this book today — It's free. 

SION THIS AND MAII. TODAY" 



THE FATE-ROOT-HEATH CO. < 

933-95€ Bell St., Plymouth, Ohio, U.S.A. * 

Send me the book that tells me how I can make m> I 

spare time worth $4 to $6 per hour. g 

Xarae I 

I 

1 



City State. 



NOM^" Become an^ 

ElectroTechnician 

By this Amayng New Method 

Train the NEW PRACTICAL WAYI 
Prepare to meet the tremendous de- 
mand for Electro- 
Technicians in all 
branches of elec- 
I tricity. Splendid 
opportunities. 
BIG PAY for 
trained men. 
Now is the time 
to start. 

BRINGS SCHOOL TO YOUR HOME 

Home Shop-Laboratory worth over $60.00 yours 
wUhmit extra cost. Knables you to "learn by doing." 
Not by texts alone —but with patented new Unit 
Board System. BrInKs full-slue Electrical Kqulp- 
ment right Into your home. Train this fascinating 
new way under suiwrvlslon of engineers of America's 
great Electrical School. 




FREE 



0OOK 

Write today for FREE illustrated book 
xiiritiK full dHaiU of how you gsq become an 
EI,E('TRO-TECIINICr.\N by the wonderful 
new- Homn S bop- La bo fit to ry M(>tt>od. No oltU- 
C^tionB. Muntion nKe. l>epl. 74. 

EXTENSION DIVISION 



CCHOUofEKGINEERINfi 




34 Lesson 

Drawing Course 0-98 

The bisgest value you ever ^ — 
saw advertised anywhere . . 

Haven't you often wished that you could 
draw cartoona, tlluj^trate so iie Idea. » Xetcti 
some pretty faee, etc.? You can do all of 
these things. One of America's most fa- 
mous ('artoon^st'^ and illustrators has 
developed a yreat. simple .sysitein for 
sucre-ss In all branches of Commer- 
cial Art. Thia system has revolu- 
tionized the entire theory of draw- 
ing. It means that drawim; can be 
aa easy for you as writln-; — much 
simplerthau learnt ng shorthand, 
bookkeeping or typewriting. We are 
now plariiig this original system for 
learning Orawing. Art and C artooning, 
consisting of 34 lessona with over 500 
Illustrations, within reach of ever>' one. If 
you will devote a few hours each week to 
theC'ourseWK AltSOLUTKLY <il'AU- 
AN TEI-: that you will learn to draw and 
draw well before you have half finished tlie 
("ourse. If we fail to make this claim good, 
we will refund every cent paid us. Hy elimi- 
nating a large office force for answering cor- 
respondence, expensive catalogs, etc.. we are 
enabled to make a price of S2.9S. the 
cheapest price ever known for a high- 
grade home study course. I earn 
to draw, it \^ a hig asset, no matter 
what field you are in. 

Send No Money 

JuBt order the Courw, iind gkQ 
on arrival pay poatman AZ.zfo 
wua a few cpiita poatac". t""^*' 
payin«nt in full for t!i« entire Cotirra 
and Drawing Outfit. If not »ottrtUy 
-^itiafied. mtiirn within five daya and 

we wiU REFL'ND MONEY. Addreaa: 

LEDERER SCHOOL OF DRAWING, Dept 352.W asHanooga.Teoa. 

Order* from oiHoide the V. 3. A. are payable $3.28 oaah with ordur. 



If you order' the Course 
at OUCH, we will include a 
drawinc outfit, ronaiatin( 
of artiat'a peiieiU, pnna. 
paper, erasrra, thumb 
tacka, ete.. ennblins you 
to CO to woric without 
any additional coat. 



Travel on 
"Uncle Sam's Payroll 

RAILWAY POSTAL CLERKS 
MAIL CARRIERS 

(City and Rural) 

$1700 to $3300 Year— 

MEN— BOYS, 17 UP ^"°V,IiK,^DlkS-iE^;''°'' 




•cP 



FRANKLIN INSTITUTE 
f Dept. E269 Rochestsr, N.Y. 

Sirs: Uush to me WITHOUT 
CHARGE 32-page Boolt with 
list of U. s. (".overnment positlooa 
open to men and boys, and full par- 
t Iculars t elling hou' to get them. 



Steady Work. No Layoff: 



Paid Vacationa. 



Xame. 
Vddress. 
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Do you want a 
career in Aviation? 

A GENERATION AGO, when the automobile business was 
just beginning to grow, a group of young men de- 
terminfd to make it their career. To get the mechanical 
training they needed for success, they studied at ni^t 
with the International Correspondence Schools. You 
know their names. Many of them are leaders in the 
motor world. Walter P. Chrysler, President of the 
Chrysler Motor Corporation; Jesse G. Vincent, Vice- 
president of the Packaid Alotor Car Co.; Hiram 
Walker, Chief Engineer of the Chandler Motor Car 
Co., and J<^n Moore, designer of the famous Ansted 
Motor, are among them. 

The same mairolous opportunity Is yours, today. In the 
newer field of Aviation! Months of time ami thousands of 
dollars have been put Into the preparation of a great new 
I. C. S. Course In Aviation Engines, specially adapted 
to your needs. 

You don't have to have experience, or a large amount 
of capital. You don't have to give up your present jot). 
At home. In your spare time, you ran quichly gain the 
knowledge of aviation motors that will qualify you as an 
expert mechanic. 

The course is Uiornughly modern and complete. It gives 
you a worltlng knowledge of every up-lo-ijate type of 
aviation engine— principles, eonstructiMi, operation, main- 
tenance and repair. 

Find out today, without cost or obligation. Just what 
this course offers and what optwrtunltles it will brini; you. 
Mark the eoujwn and mall It, right now! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Vnirrr»al fnirrrnitj/" 
Bex 7655-F. Scrantan, Penna. 
Without cost or obligation on my part, tell me how I 
can qualify for the position, or In the subjert, before 
which I have marked an X: 

□ AVIATION ENGINES 
D Complete Automobile CourseD (Jas Engine Operating 



O Automobile Electric 
Equlptnent 

§ Electrical Engineering 
Electric LighUng 
Mechanical Engineer 

□ MiThanlral I>rnftsiiian 

□ Kallroad Positions 

□ Machine Shop l*ractlce 



□ I'umplete Gas 
Engine Course 



□ Architect 

□ A. 



Civil Engint-er □ Mining f 



Surveying and Mapping 
Plumbing and Healing 
Steam Engineering 



Architects' Blueprints 
n Tontiactor and Buil<Ier 
Q .\rrhilt'ctviral Draftsman 
□ Tone n't e IliiiUIer 
n Structural Engineer 



Chemistry Q Pharmacy 



.V»;riculture 
U .Navigation 

□ Mathematics □ Radio 



BUSINESS TRAINING COURSES 



D Business Management 

□ Industrial Management 
LJ Personnel Management 
D Traffic Management 

□ Accounting and 

C P A. Coaching 

□ Co.'it Accounting 
" Bookkeeping 

•Secretarial Work 
_ Spanish Q French 

□ Salesmanship 

Name 



Advertising 

Business Correspondence 

^jh(m' Curd and 
Sign Lettering 
□ Stenography and Typing 
" English □ Civil Service 

Hallway Mall Clerk 

Common School Subjects 

High School Subjects 

Illustrating 

Cartooning 



Street Addr«is , 

aty SUte 

Occupation 

If you rrside in fanada. nrtid thin coupon to the Interna' 
tional Vorrrtipotuimcc Schools Canadiortt Limited, Montreal 



Play paje Hawaiian Guitar 
like tne Hawaiians/ 



Only 4 Motions used In playinfr this fascinatine 
Instrunnent. Our native Hawaiian Instructors 
teach you to master them quickly. Pictures 
show how. Everythine: explained clearly. 
Playin Half Hour Easy Lossons 
After you srct lh« Even if you don't 
four easy motions know one note from 
|rou pluy harmonious another, the &2 
chords with very printed le=»ona and 
little practiL-e. No clear pictures make 
iteasyto learnqutck- 
ly. Pay aa you play. 

when you enroll 

a sweet toned 

HAWAII AM OUI TAIi« Ornirlns Cm« 
ana PSaying Ontttt 
Valve $i« to $ae 

No «xlriu-tv*:ryth%no included 



knowlcdEe needed. 

GIVEN. 




WRITE AT ONCE for attrac- 
tive offer and runy trrmi 
poatcard will do ACT I 



OTHCR TTrnor 
COURSCSj lianjo 

FIIIST HAWAIIAN CONSCHVATORY of MUSIC. Inc. 
Mh Floor. WoolwcHlh Bids.. D*P> 24« M*w York, H. V. 

Apfirovrd aa « Cerrrxftondtmct Se/utol Unttrr ike Lawm n/ ths 
Suae nf New Ywk — Mnnh^T National Home Slitdw Ctuincit. 



Sailing Faster Than the Wind 



(Continued from puRC SJ) 



sie, N. Y., and Hyde Park, a few miles to the 
north, were focal points of the most scientific 
ice yachting in the East, but the sport has 
vanished there because ice breakers keep the 
Hudson River open. The center has shifted 
to the north and south Shrewsbury Rivers in 
New Jersey and to Pleasure Bay in the same 
state. In the Middle West there are fewer ice 
boats, but the clubs are better organized. The 
Northwest Ice Yacht Racing Association 
stages championship races every year. 

Primarily, ice yachting is an amateur sport. 
Commodore Weaver of the Red Bank Club is 
a splendid example of the devoted ice-yachter 
and of his competitive spirit. Past his seventy- 
sixth year, he has been an ardent ice con- 
testant since 1872. The Commodore has spent 
virtually all of his adult life striving to win 
the Ice Yacht Challenge Pennant of .America. 
Up to date it has remained with the Hudson 
River boats, although the Shrewsbury River 
craft have finished a close second many times, 
the Commodore's boat having just failed to 
grasp it on several occasions. At seventy-sLx, 
he still hopes to sail the winning boat. 

WHILE the most elaborate speed yachts, 
constructed with selected lumber, sails, 
and fittings, may cost as much as $1,200 to 
$1,800, the expense of building an ordinarily 
good ice boat is moderate. .\ny man with fair 
skill in the use of tools can build one, though 
of course specialized knowledge is required to 
design a pennant winner. The art of sailing an 
ice yacht, however, is not so easily acquired. 
Piloting a craft at high speed along a river 
scarcely a mile wide demands the utmost 
skill, and yet so well does an expert have his 
craft under control that he can, as a rule, 
round a stake within six inches of it. It is not 
quite true that any one who can sail an ordi- 
nary sailboat can sail an ice yacht. To know 
just when to jib or go about in an ice yacht and 
get the most speed and distance out of her 
takes practice. Because there is less resistance 
to turning on the ice than in the water, an ice 
yacht spins about much more easily. Hence 
the shape of the sail tends rather toward 
height than width. For the same reason, the 
sail is kept close-hauled. If the sailor lets go his 
sheet and allows his boom to swing out sailing 
before the wind, as he would in a sailboat, he 
will find himself spinning about in circles. 
! .Also, if he tries to go about too rapidly he will 
spin around with a jerk and likely be thrown 
from his cockpit. 

BUT the ice yacht is withal an extraordinarily 
safe affair. Elderly men who have fol- 
' lowed the sport all of their lives say there is 
little danger. Few are ever seriously hurt. 
One may have a bit of skin scraped off by 
being thrown out on rough ice, or may suflfer 
a few bruises, but there are few instances of 
broken arms or legs on record. 

The only situation that causes real anxiety 
is that of an ice boat runaway at a race. In a 
sudden flaw of the wind the crew may be 
thrown out and the yacht left without a 
master. The craft darts hither and yon on the 
ice, and woe to any one who gets in the way 
of it! -And it's hard to catch. Occasionally, 
before it can be controlled it smashes up several 
other boats and knocks over a dozen people. 

Ice yachts'have undergone a marked evolu- 
tion in design since their origin in pre-Revolu- 
tionary days. The original scudder was a big, 
shallow box mounted on four rigid runners. An 
ordinary mast and sail were used, and a pike 
pole for steering. Later the aft runners were 
mounted on pivots and used for .steering, but 
they were unhandy and cumbersome. Then 
some inspired designer reduced the two steer- 
ing runners to one, a vast improvement. The 
first runners were made of skates, and some of 



hoop iron, but these were supplanted by spe- 
cially constructed soft castiron runners. 
After a time the four-runner box boats were 
succeeded by triangular-shaped affairs of 
skeleton construction. 

The improved design of the modem yacht 
involves a groundwork of two pieces — a 
center timber and a crosswise runner plank. 
The center timber, on which the mast is 
stepped, runs fore and aft, its forward part 
constituting the bowsprit and its after part 
holding the box for the helmsman. The 
runner plank tapers toward the ends, on which 
the runners are placed. The center timber 
rests upon the middle of the runner plank at 
right angles, and is attached to it by a gam- 
mon iron. Stays secured by tumbuckles 
lead from the ends of the center plant to the 
runner plank. The mast is secured by shrouds 
leading down on each side to the runner plank, 
and by a forestay leading to the outer end of 
the center timber. The yacht rides on the 
runners and the rudder, the latter extending 
down from the helmsman's bo.x on the after 
part of the center timber. 

THE first yacht of this type on record was 
constructed on the Hudson River by 
Edward Southwick of Poughkeepsie, N. Y., in 
1833, although he made runners of ordinary 
skates. From that time on improvements 
were made steadily. The Icicle, the largest ice 
yacht ever constructed, was built in 1869 
by John A. Roosevelt of the Poughkeepsie 
club. It was sLxty-eight feet long and carried 
1,070 square feet of sail. .At present most ice 
yachts carry about three-hundred and fifty 
square feet of sail. 

-After the Civil War scientific principles 
were embodied in ice boat construction, and in 
1879 the Robert Scott, built by Herman Relyea, 
the pilot of a river steamer, defeated the 
Icicle, which carried twice as much sail. An 
important improvement lay in stepping the 
mast forward of the intersection of runner 
plank and keel, thereby making the center of 
sail effort agree with the center of hull balance. 
Thereafter the tendency was toward smaller 
yachts, because they were easier to handle 
and did not require as thick ice. 

ANOTHER addition to efiBciency of design 
■ was the discovery of how important wind 
resistance is in slowing down the speed of a 
craft. .As a consequence side bars on runner 
planks and rope rigging were replaced by wire, 
reducing resistance considerably. When the 
larger boats of the early days were sailed a 
crew of five or more was required. One man 
usually clung to the shrouds at each end of the 
runner plank, while another shifted from one 
side to the other as his weight was required 
to hold down the windward runner. Even 
then the pressure on the yacht would often 
lift the windward runner with its burden of 
two men high above the ice. 

In the actual construction of an ice yacht, 
the essential points are to make the boat light 
and strong, with a runner plank of considerable 
elasticity and a sail area proportional to the 
size of the boat. Some owners carry two sets 
of runners — a sharp V-shaped set for skim- 
ming over hard ice, and another more or less 
dull set for use on soft ice. The canvas should 
be as light as possible. 

Ice yachting promises to become an increas- 
ingly popular sport in -America. There is a 
movement afoot to combine the clubs through- 
out the East into an Eastern States Racing 
-Association for the holding of annual cham- 
pionship races. The boatmen of the Shrewsbury, 
and other sections where the sport flourishes, 
say they will be glad to help and advise all 
who are interested in their hobby. And the 
chances are they will be kept busy. 
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A Revolution in Plumbing 

(Continued from page 7X) 

for it can be drawn through walls and parti- 
tions without damaging them or tearing up 
the floors to any great extent. Other advan- 
tages of copper tubing are its resistance to 
corrosion and its ability to swell without 
cracking in the event of a freeze. 

W hile supply pipes are always filled with 
water under pressure, there is no pressure in 
the waste pipes. They are so placed that they 
empty themselves immediately; consequently 
they can be made of any material that is 
permanently tight. To prevent sewer gas 
from seeping in through the waste outlets, 
each ti.Kture is provided with what is known 
as a trap — a pipe or fitting so formed that it 
retains a small quantity of water that seals the 
passage. .\ connection to an air vent in the 
roof is required to keep the trap properly filled; 
otherwise the water will be sucked out by the 
partial vacuum formed in the waste pipe as a 
result of the downward rush of water. 

WHILE the quality of fixtures somewhat 
determines the cost of a plumbing system, 
the price is affected even more by the design 
and layout, and by the labor required. If, for 
instance, there are bathrooms at both ends of a 
house and the kitchen is in the center, each 
must be provided with its own waste and 
supply lines; but while the water supply pipes 
can be carried anywhere, the waste pijjes must 
rise vertically from the cellar. Much material 
will thus be required, with a correspwnding 
charge for labor. By putting the two bath- 
rooms side by side above the kitchen, one line 
of waste and water pipes will serve for all three, 
and costs will be greatly reduced. Thus 
economy in a plumbing system demands that 
all runs of pipe be short and direct. 

Because of present-day shortage of help 
and the development of the neighborhood 
laundry, home laundry equipment is not so 
prevalent as it was a few years ago. Many of 
the new houses have but one laundry tub, 
which is combined with the kitchen sink. 
This is a deep compartment at one side that 
can be covered with a metal plate that serves 
as a drain board. In another form the kitchen 
sink is combined with an electric dishwasher. 
This machine is not only practical but a marked 
saver of labor, for at the end of the washing 
the dishe- are so hot that they dry by them- 
selves and do not need wiping. 

NO PLUMBING system is complete with- 
out an ample supply of hot water, and the 
favorite source is an automatically heated stor- 
age tank. The usual fuel is gas, with coal or 
kerosene oil as alternatives. During the cold 
season the steam or heating plant can do the 
work, a small cylinder being attached to the 
outside of the furnace and so connected that it 
is filled with hot water from within. It con- 
tains a coil of copper pipe connected to the 
storage tank, and the circulation established 
will provide all the hot water needed. With 
an oil-burning heater this plan can be used 
the year around, a device attached to the 
heater preventing it from reaching a tempera- 
ture that would warm tlie radiators, but which 
is sullicient to supply hot water. So little oil 
is consumed that the cost is negUgible. 

A plumbing system that is poorly designed 
or installed is considered to be so great a 
menace to health that progressive communities 
are adopting codes specifying the designs, 
materials, and methods that are considered 
safe. In districts that have not taken such 
action, safety can be assured by following the 
rules which arc laid down in a pamphlet issued 
by the United States Department of Com- 
merce under the title of Recommended Mini- 
mum Requirements for Plumbing. This set of 
rules can be obtained for thirty-five cents 
from the Superintendent of Documents, Wash- 
ington, D.C. 
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Shall Speed Laws Be Abolished? 



(Continued Jrnm paRe 21) 



for the country as a whole, the increase was 
twenty-nine percent over 1924. The difference 
is largely explained by the rising figures for 
fatalities in the rural areas." 

A secondary aspect of the situation revealed 
by Ur. Dublin was that speeding is primarily 
an indulgence of the younger and more ad- 
venturous generation of motorists. His ligures 
for .New York State showed that fifteen percent 
of the junior operators who became involved 
in automobile accidents caused a death, while 
of the more experienced drivers thus involved 
only three percent caused a fatality. 

On the basis of these facts, the Commissioner 
of Motor Vehicles has severely restricted the 
licensing of junior oi>erators in all sections of 
New York State. .\s a result, the number of 
deaths from accidents in which junior operators 
figured has been reduced from fifteen to seven 
percent. An analysis of these accidents shows, 
incidentally, that reckless driving or speeding 
was present in virtually every case. 

THE insurance expert's facts and figures 
demonstrate conclusively that no solution 
of the speed problem is possible without taking 
the safety question into account. 

Much can be learned, in this connection, 
from the experience of older forms of trans- 
portation which have grappled with the same 
double problem. To find out how the railroads 
consider the problem of speed in relation to 
safety, and whether railroad ideas might 
profitably be woven into a solution of the 
automobile speed problem, we consulted J. J. 
PcUey, President of the New York, New Haven 
& Hartford Railroad Co. This executive made 
the following significant statement: 

"While the principal factors in satisfactory 
passenger transportation are safety, comfort, 
regularity, and speed, the safety and comfort of 
passengers and regularity of ser\'icc cannot at 
any time be subordinated to a desire for speed." 

Railroad speeds, he told us, have not been 
increased materially for the last thirty years. 
Recent emphasis on the effort to hold and re- 
capture dwindling passenger revenues has in- 
clude<l speeding up of the service. 

The railroads have spent millions of dollars 
on such improvements as heavier rail, stone 
ballasting, changes in alignment, elimination of 
curves, more and longer passing tracks, and 
new systems of signaling, including automatic 
train stops. They have bought new, heavier, 
and improved equipment, permitting more ex- 
tensive operation of all-steel passenger cars. 
In some instances these innovations have re- 
sulted in faster schedules without sacrifice of 
comfort or safety. In addition, a number of 
railroads have organized subsidiary bus lines 
which sometimes replace train service and 
eliminate stops at smaller stations. Every stop 
eliminated means faster schedules without an 
increase in operating hazards. 

AT THIS time, however," continued Pelley, 
"it is impossible to foretell accurately 
how far the move for greater speeds will be 
carried on the railroads. I believe it is safe to 
predict that no revolutionary changes will be 
made in the near future, since it is well estab- 
lished that unless conditions are ideal speeds 
greater than sixty-five or seventy miles an 
hour are not comfortable. 

"But it must be borne in mind that any 
measure of speed of trains with safety is possi- 
ble only because railroad traflic is controlled, 
coordinated, and directed by skilled and ex- 
perienced engineers and other personnel 
operating under definite, comprehensive, and 
uniform rules. That personnel is greatly aided 
by modern signaling and a multitude of other 
mechanical devices which to a large extent 
remove the danger of failure in the human 
element." 



There is the rub so far as automobile speeds 
are concerned. If the railroads, with the finest 
and latest equipment obtainable, operating on 
exclusive right-of-ways over perfectly level, 
smooth, steel rails, find that they cannot 
operate trains at speeds of seventy or even 
sixty-five miles an hour so that they will be 
comfortable to passengers and give a reasonable 
guarantee of safety, how can higher speeds 
than that become common for automobile 
touring? The only factor that would make 
them possible would be highways of the type 
suggested by President Williams of theMarmon 
Company. But these would, in effect, amount 
to practically smoothly paved "railroad" 
right-of-ways. In fact, this element of im- 
proved roads recurs in every discussion of the 
auto speed problem. 

The first plank, then, in Popular Science 
Monthly's Speed-with-Safety Platform is: 

"|yj"ORE roads, wider roads, smoother roads, 
and safer roads. On that point, we feel 
sure, there can be no argument. Almost every 
motorist must agree with the leaders in the 
auto industry that the speed laws as now writ- 
ten and occasionally enforced accomplish next 
to nothing. The trouble is not that there are 
such laws, but that the speeds they provide 
always are set according to some arbitrary 
limit which hardly ever takes actual road 
conditions into consideration. Therefore, as 
point number two in our plan, we propose the 
abolition of the speed laws as now written. In 
place of these laws exhaustive tests should be 
made, followed by the posting of all roads with 
the speed at which tralTic must travel. At the 
beginning of a long, straight stretch without 
intersecting roads, for example, a sign should 
be posted specifying whatever rate high-speed 
tests have shown to be safe. This might con- 
ceivably be forty, fifty, sixty or even 100 miles 
per hour. /\t the end of the straight stretch 
there should be another sign with another 
posted speed found suitable for the curving 
grade at the end of the straight stretch, and so 
on. By jxisting the highways, as suggested, 
with scientifically figured speeds, motorists 
would not be tempted to exceed the limit as 
now. 

.As pointed out by President Miller, of the 
Willys-Overland Company, speaking from the 
point of view of the automobile manufacturer, 
and by Dr. Dublin, representing the insurance 
business, passing cars is one fruitful source of 
accident. Thus we propose, as point number 
three, that cars be prohibited to pass each 
other or even to attempt to do so when pro- 
ceeding in the same direction. 

TPHERE would be no chance to enforce this 
-•- provision, of course, if cars were allowed to 
go at any speed desired below the maximum 
posted speed for the particular stretch of road. 
Hence, f>oint number four would make it 
illegal for any car to operate on the road at less 
than the posted speed. Obviously, if the car 
ahead is traveling at the legal speed limit and 
that limit is known to be just as high as safety 
will permit, there is no incentive to pass the car 
in front. 

This suggestion, by the way, is not as novel 
as it may seem. X motorist who, for instance, 
attempts to drive from New Y'ork City to New 
Haven, Conn., on the morning of the day of a 
big football game at Yale, will find himself in- 
structed — often none too gently — to "keep 
moving." Likewise, anyone trying to saunter 
in his car up or down Eifth Avenue, in New 
York City, during the rush hours, is likely to 
become the unhappy recipient of a ticket for 
blocking traffic. 

Point number five of our proposed scheme is 
the logical complement of points three and four 
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Shall Speed Laws 
Be Abolished? 

{Continued from iMge 144) 

scientifically justified. It is a recommendation 
to regulate the distance between cars in ac- 
cordance with the sp>eed at which they arc 
traveling. 

In this connection, too, scientific tests should 
be made to determine just how far apart cars 
should travel for ma.\imum safety consistent 
with a reasonable use of the road at various 
speeds. The prescribed distance between cars 
should be posted along with the speed, and 
would naturally change with each change in the 
speed rate. Every car would be compelled to 
maintain the legal distance between itself and 
the car ahead— no more, no less. 

Finally, point number sL\ is based upon plain 
common sense. Every car in use on the road, 
regardless of whether it is two weeks or ten 
years old, should be carefully inspected by 
someone who knows his business at stated 
intervals to make sure that it is in proper 
mechanical condition. 

We are convinced that the foregoing plan, if 
carried out, would greatly increase the average 
motoring speed over any given route, largely 
eliminate all of the prevalent sources of accident, 
and rid motoring of its most annoying features. 

It would curb the road hog, either train or 
rule out the dawdling incompetent, and afford 
the sane and reasonably experienced driver the 
legitimate privilege of traveling as fast as 
safety scientifically permits. 

It would, in brief, restore the joys of the 
highway to all those who are entitled to them. 



Kill Insect Pests with 
Short Wave Radio 

FLIES, cockroaches and orchard insect pests 
killed by radio is a new mar\'el announced 
by the New Jersey .Agricultural Experiment 
Station at New Brunswick, N. J. Recently 
Dr. Thomas J. Headlee, entomologist of the 
station, demonstrated how insects placed in 
a glass tube and e.xpwsed to powerful radio 
waves from a high-frequency transmitter, 
died in a few moments. The short waves, of 
twenty-four meters wavelength generated 
heat within the bodies of the insects and killed 
them. The experimenters say that eventually 
radio may be used to fight insects in orchard 
and field — and perhaps in the home, too, to 
slay flies and other pests. 

That such experiments have already been 
made elsewhere was recently revealed when 
the Federal Radio Commission ordered a 
hearing to determine whether "radio bug- 
killers" operated by a Seattle, Wash., cor- 
poration created static and interfered with 
broadcasting reception. Seven-thousand-watt 
transmitters with which this concern claimed 
success in eradicating fruit insects at Cash- 
mere, Wash., and elsewhere, have been ruled 
by the commission to come under regulations 
for broadcasting stations. 



Search for Inca Gold 

INCA gold, believed to have been hidden for 
.nearly four centuries, is being sought in a 
high pass of the Andes ^lountains, just north 
of Peru, as the result of a recent accidental 
find by a party of pros{)ectors. .\ cave con- 
taining ancient skeletons and an Inca idol, 
symbolic of the sun, suggested that the region 
may contain the fabled gold and jewels, 
valued at $15,000,000, which were collected to 
ransom the last Inca king of Peru, .\tahualpa, 
from the Spanish conqueror, Pizarro. The 
king was strangled by the conquistadors and 
the Incas are said to have hidden the collected 
gold and jewels in a mountain cavern. Near the 
pass where the cave was discovered, the Inca 
warriors fought one of their greatest battles 
four and a half centuries ago. 
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to every question about the principles, 
methods, or apparatus of radio trans- 
mitting and receiving. A complete 
course in radio operation in a single 
volume. 
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Alarm System; and many other developments of 
the past year. All this information is added in the 
new edition and, tiesidcs. the entire lx)ok has been 
brought right up to date with much new material. 
The Radio Manual continues to be the one complete 
and up-to-the-minute handbook covering the entire 
radio field. 

A Handbook 
for 

Students 
Amateurs 
Operators 
Inspectors 

-'0 big chapters 
c I ver : Elementary 
*i#Ki«Kfy*ws^« 1-iectricity and Mag- 
Sii^SC; . . . =. ^^^B iietism; Motors and 

< "lonerators; Storage 

S^'-'i^^KI^I Batteries and Charg- 
_ ;jf^*^^^^H in^ Circuits; The 
^^^^ ^^^^^ ^'itcuum Tube; Cir- 
cuits Employed in 
VacuumTube 
'Transmitters; Modulating Sys- 
[ terns and lOCi .Modulation; 
^ Wa vc -me tc rs ; Piezo-Electric 
Oscillators; Wave Traps; Ma- 
rine \'acuum Tube Transmit- 
ters; Radio Broadcasting Equipment; Arc Trans- 
mitters; Spark Transmitters; Commercial Radio 
Receivers; Marconi Auto-.'ilarm ; Radio Beacons 
and Direction Finders; Aircraft Radio Equipment; 
Practical Television and Radiomovies; Eliminating 
Radio Interference; Radio Laws and Regulations; 
Handling and Abstracting Traffic. 
An immense amount of information never tiefore 
available including detailed descriptions of stand- 
ard equipment is presented. 

Prepared by Official 
Examining Officer 

The author. G. E. Sterling, is Radio Inspector 
and Examining Officer. Radio Division. U. S. 
Dept. of Commerce. The book has been edited 
in detail by Robert .S. Kruse, for five years 
Technical Editor of QST, the Magazine of the 
American Radio Relay League. Many other ex- 
perts assisted them. 

Free Examination 

The new edition of "Tlie Radio Manual" had Just been 
published. Mearly 000 pages. 3611 lllu-stratlons. Hound In 
1-lexlbIe Fabrtkold. The couiJon brines the volume for 
free examination. If you do not agree that It Is the best 
Radio book you have seen, return It and owe nothing. 
If you keep It. send the price ot $6.00 within ten days. 

Order on This Coupon 
1 1 

ID. Van Nostrand Co., Inc., ■ 
250 Fourth Ave., New York I 

I Send me the Revised edition of THK n.*DIO I 
' MANUAL for examination. Within ten days after ' 
I receipt I will either return the volume or send you I 
j »6.00. the price In full. P..S.M. 2-30 j 

I Name | 

j St. A No I 

I city and State .J 
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Occipta 

1930 ATLAS 

Given to readers of Popplar Sf iENCK 
Monthly who take advantaRc of this 
offer now made in connertton with 

WEBSTER'S NEW 
INTERNATIONAL 
DICTIONARY 

The Merriam -Webster 

The * ' Supreme A u thority * * 

1 A Complete Reference Library In Diction- 
ary Form— with 3,(100 pa(EP^' and type matter 
equivalent to a 15- Volume Encyclopedia, all 
in a flinftle volume. India-Paper Kdition in 
Rich, Full Red Leather or Government Test 
Tan Hurkram HindinR, also Regular Edition 
in etroHK Red Fabrikoid, can now be secured 
by readers of Popular Science Monthly on 
the following remarkably eaf*y terms. 



The entire work 
(with 19J0 ATLAS) 

Delivered 
for $1.00 

and easy mont hly pay- 
ments thereafter (on 
^ approvedorders 
Z',,/^^^ i n (' n i t ed S t a t ea 
and Caiiada). 




iou will probably prefer the beautiful India- 
Paper Edition, which is 

REDUCED ABOUT ONE-HALF 

in thickness and welftht as compared 
with the Reftular Paper Edition 

Over 408, (MH) Vocabulary Terms and in addi- 
tion, 12.000 Btoftraphical Names. Nearly 
32,000 Geographical Subjects. .^.000 Paftes. 
6.000 Illustrations. 

C<inHtantly improved and kept up-to-date. 
"To have this work in t he homeis likesending t he 
wholefamily tocollcse." Tohaveit intheofficeis 
to supply the answers to countle-s daily 
I questions. 

The Universal Question Answerer 

To solve Question Crimes. Cross Word 
Puzzles, whatever your question, vo« will find 
theanHWPrintheNKWINTERN.AT10NAL.lt 
is accept ed as the highest aut hority everywhere. 

is thel930"NewReference 
Atlas of the World." con- 
taining ISO pages. Maps are beautifully printed 
in colors and include recent changes in bound* 
aries. airway maps, and latest census figures, 
etc., all handsomely bound in cloth, size 9 94x 
\2W inches. 

Mail this Coupon for Information 



The Atlas 



G. & C. MERRIAM CO. 

Home Office Dept. $.. Springfield, Mass. 

Please send me free of all obligatinn or expense 
complete information including "125 Inter- 
esting Quest ions" wit h References to their 
answers; striking "FacsimileColor Plate" of the 
new bindings with terms of your Atlas offer on 
Webster's New International Dictionarv 
to Popular Scie.n<"E readers. 

(2-30) 
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Address. 



Back of the Month's News 

[Continued from fiagrSl) 

Dr. Hibben also studied autumnal colors of 
foliage with the same instrument. 

While this expert was finding the way the 
colors were blended, others have been tracking 
down the source of the colors themselves. 

Copper and iron, pigments and optical illu- 
sions — these are the stuff from which birds get 
their brilliant plumage and butterflies and 
flowers their rainbow tints. Many an African 
bird literally carries a coat of metal on its 
back. And the blue of the familiar bluebird is 
an illusion, for the bird is really orange. 

Chemists have succeeded in analyzing very 
few of Nature's colors. It takes so little pig- 
ment to color a bird, for instance, that by the 
time they have removed the impurities from 
the color there is little left to analyze. But 
they have been able to extract metallic copper 
from turacin, the reddish-purple color of such 
.Xfrican birds as the Touracoes and the Cape 
lory. These birds fade to a pale pink in the 
rain, but their color returns when they dry. 
The only green pigment known to exist in bird 
feathers, found in the plantain eaters, contains 
iron. 

In the vegetable world, a pigment that has 
been i.solated, crystallized, and puritied is caro- 
tin, the carbohydrate substance largely re- 
sponsible for the yellow colors of autumn foli- 
age. They have found that the familiar green 
substance, chlorophyll, that gives foliage its 
summer tints probably turns red in the fall be- 
cause of alcohols pro<luced by fermentation, 
perhaps much as alcohol colors a drunkard's 
nose. Most of Nature's pigment colors are 
traced to "lipochomes" or fatlike substances 
producing red, yellow, or greenish hues, and 
"melanin" pigments giving darker tones such 
as black, brown, and gray. 

Hut some of Nature's most striking colors 
are not due to pigment alone. They are real 
optical illusions. Thus the bluebird owes its 
color to an orange or brownish pigment in the 
feathers, plus a surface layer of colorless trans- 
parent ceils that act like glass prisms and give 
by diffraction an outward appearance of blue. 
Most feirds with green plumage derive the col- 
oring from yellow, orange, or grayish pigment 
with a coating of the same refracting bodies. 

Beer 5,000 Years Old 

WH.AT sort of beer the Pharaohs drank, 
whether it was light like Pilsener or dark 
like Munchner, has been determined precisely 
by Prof. Johannes Gruess of Berlin. Taking to 
his laboratory a consignment of Egyptian jugs 
and bottles dating as far back as 1 ,700 years be- 
fore King Tut, sent by H. E. Winlock of the 
Metropolitan iluseum in New York City, Pro- 
fessor Gruess subjected them to severe analy- 
sis. The jugs were found in tombs, and origi- 
nally held liquors supposed to speed the kings 
on their journey to Paradise. The liquor had 
long since evaporated, and nothing was left in 
the bottles except dried yeast deposits. An ex- 
pert in yeasts. Professor Gruess was able to 
determine the special kind of beer which the 
bottles held from the starch grains mixed with 
the yeast deposits. If the Pharaoh was ad- 
dicted to wine, it could be told from the pres- 
ence of acid crystals in the lK)ttle. 

.Xpparently the ICgyptian brewers and wine- 
makers were not bothered by excessive cleanli- 
ness, and did not strain their water. Twigs, 
leaf fragments, water weeds, the wings and legs 
of insects, and even desert dust— all were dis- 
covered by Professor Gruess along with the 
other ingredients cf the jugs. But they were 
careful about their yeast, the professor claims, 
for their cultures have kept pure through 
thousands of years. 

The professor's analysis failed to find evi- 
dence of the use of distilled liquors among the 
EgA'ptians. 



Electrical 



f'nurse for mpn of ambl* 
tlon and limited time. 
Ore r 5000 men tral ne<l. 
Condensed course In Theoretical and Practical Elec- 
trical 



Engineering; 
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subjects of Mathematics and Mechanical Urawins- 
Students construct motors, install wirind. test elec- 
trical machinery. Course denigned to be completed 
Id one college year. 

BLISS 

ELECTRICAL SCHOOL 

Prepare for your profesiion In the 
most interesting city in th« world. 
CataloK on request. 
i02Takon!a Ave., WathlnBtow, D.C. 




Learn Cartooning 

At Home— tn Your Spare Time 

The fainmm Plctiirt' Chart. Mot hod 
of te:ichlni; orlttlnal drauliiK haH 
opened the door of gticcess fur liuri- 
dreda of boilnncrs. \\hether you 
think yo<i have t:ilent or nut, send 
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ity, and example!} of the work of 
Htiidenta eariiln? from $5i)toS34)(» 
per week. I'lenif state ynur age. 
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LEARN TO PLAY 
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quickly by ootm br oar ooprriKhtad eur to Imtb bom* a twdy 
DMthoa. NotMcbwor tatent nrreuu-y. IjW ona mrm mo »im- 
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have learned to plar qaickly and proficiently by onrayatam of 
teaehioir. Cost la less than lOc a day. Pay while yoa leam. 
Yoar opoortanlty to becomn oopular and play for profit or 

Pleasore. WrfU* for !•>« Trial, Any instrument except 
lANO and ORCiAN furnished If desired at wholesale prtca, 
CHICAGO CORRESPONDENCE SCHOOL OF MUSIC. INC. 
1632 No.Halsted St., Dept. 31 Ct>icaxo, III. 
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Vou caD be qulcluy cured If you etan uier. Send 10 
oent!i. coin or stamps, for 28g-paKe cloth bound book 
on Stammering and Stutt ering. It tells how I cured 
myself after StammerlUK and Stuttering for 20 years. 

BENJAMIN N. BOGUE 
I 11874 Boflue Building, 1147 H. IWiwMa St., IwHanagelH ■ 
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Leam all the Bcience snd tricks. lie able to handle 
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NOW. Send for fraabookloday.eUtinicyauraca. 
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Opportunities in the Airplane Industry also sent 
free if you answer at once. 

AMERICAN SCHOOL OF AVIATION 
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Follow 
this Mais! 

Secret Service Operator 
38 Is on the Job! 

FOLLOW him through all the ex- 
citement of his chase of the 
counterfeit gang. See how a 
crafty operator works. Telltale finger 
prints on the lamp stand in the mur- 
dered girl's room! The detective's 
cigarette case is handled by the un- 
suspecting gangster, and a great 
mystery is solved. Better than fiction. 
It's true, every word of it. No obliga- 
tion. Just send the coupon. 




The Confidential Reports 
No. 38 Made to His Chief 

And the best part of it all is this. It 
may open your eyes to the great 
future for YOU as a highly paid 
Finger Print Expert. More men are 
needed right now. This school has 
taken men just like you and trained 
them for high official positions. This 
is the kind of work you would 
like. Days full of excitement. Big 
salaries. Rewards. 

Can You Meet 
This Test? 

Can you read and write? Are you ambitious? 
Would you giveSOminutes aday of your spare 
time preparing yourself for this profession? 
Would YOU like a life of excitement, thrilling 
adventures and high pay ? Answer yes ana 
I'll show you how to attain all this. 

Send the coupon and I'll send the Free Re- 
ports — also a wonderful illustrated book 
telling of the future awaitins you as a 
Finger Print Expert. 

T. G. COOKE. Prat. 

Institnte of Applied Science 

USOSiiinqrsUeAve.,I>cpL13-<2 CUcagOiOL 



iBsUtnte of AppHcd Sdence.Dept. 13-62 
1920 Samyside Ave., Chicago, in. 

Gentlemen : — Without any obligation whatever, tend 
me the Free Reporta of Operator No. 38 and your 
new, (nllT iUoatrated Free book on Finser PrinU. 
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Meeting Emergencies 
in the Air 

(Continued jrom page 4S) 

cool before reaching the ground, when there is 
likelihood of a crash. 

Only once have I had a motor catch fire. 
That was enough. A new Fokker pursuit ship, 
with a Mercedes motor, had arrived at our 
army field in Macedonia. As test pilot, I tried 
it out. It could zoom like a rocket. I climbed 
it to the ceiling, over 15,000 feet. With the 
motor hot, I came down blimping the engine 
on and off to keep it from fouling up. As I gave 
it one shot of the gun, black clouds of smoke 
suddenly streamed from the engine. The car- 
buretor had ignited. The motor was aflame, 
10,000 feet in the air. 

The first impulse in such an emergency is to 
shut off the engine. The opposite should be 
done. I cut the flow of gas at the tank, slapped 
open the throttle, and dove. In an instant, the 
racing engine had sucked all the gas from the 
carburetor and the fuel line. The rush of wind 
past the plunging machine snuffed out the 
flame. At the end of a thousand-foot drop, I 
leveled off. Cautiously, I opened the fuel line. 
The motor caught hold, sputtered, roared. 
The fire was out; the danger over. 

IN SOME cases, it is better to side-slip than 
to dive if the motor ignites. A steep slip 
blows the smoke and flame away from the 
cockpit and keeps the machine itself from 
catching fire. In a pusher plane, with the 
motor and propeller at the rear, the ship 
should always be dived so the flame streams 
behind away from the wings. If the ship 
itself begins to bum, the pilot should "bail 
out" with a parachute at once. 

One of the first questions asked of new 
members of the mythical "Caterpillar Club", 
made up of those who have saved their lives by 
trusting to the silk of parachutes, is whether 
they brought their rings down with them. 
When the parachute ring is jerked, it brings 
with it a wire and pins, allowing the pack to 
open and the 'chute to blossom. Usually, in 
the excitement, the jumper drops the ring 
somewhere between the ship and the ground. 
A jumper who has the presence of mind to 
hang on to his ring is considered an "ace 
Caterpillar." To a certain extent, a parachute 
can be guided during the drop by pulling the 
ropes on the side to which you want it to 
swing. I once saw a jumper miss a tall chim- 
ney by clever "climbing of the ropes." But 
luck was against him. He landed right in a 
thorn tree. 

DURING the war, we had no parachutes. 
We stuck to the ships. Sometimes they 
would stagger back from over the lines half 
shot to pieces. We would set them down as 
gingerly as though they were egg crates. We 
were afraid they would fall apart. Once I 
came down with two struts dangling and a hole 
in one wing big enough to stick my head through. 
In ordinary flying, a pilot rarely meets the 
emergency of a hole in his wing. But in severe 
hailstorms the fabric may be torn. To bring a 
ship through such a crisis, throttle dowti to the 
lowest flying speed and "drag" the injured 
wing. That is, fly with that wing low. In this 
position, it lifts less than the other wing and 
the strain on it is reduced. If the hole is so 
large that it cuts down the lift of the wing, 
tipping the plane to that side, the ship must 
be put in a spiral with the damaged wing at 
the outside. Here, it travels faster than the 
inside wing, its lift per square foot is increased, 
and the support of the two wings is equalized. 

If an elevator control wire breaks in the air, 
a pilot can sometimes govern the up and down 
movement of his machine by means of the 
throttle. When a motor is speeded up, it tends 
to lift the nose of the plane slightly. When 
it is slowed down, it depresses the nose. 

The other day, a iConliliued on page U S) 
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Amazing Invention 
Revolutionizes 
Shaving ! 

TfflXK of it! 365 keen, cool shaves a year from 
the same blade. That's what KRISS KROSS 
is doing for American shavers everywhere! 

This umasing invention marks such a radical ad- 
vance in shaving comfort and economy that it de- 
•erves to be called much more than a stropper. 
Rather it is a blade rejuvenator. Makes hundreds 
of keen, quick shaves blossom where only one grew 
before. 

KRISS KROSS strops your blade fany make), on 
the diagonal just like a master barl>er. Pressure 
decreases automatically. Nickel jig flies up to notify 
you when your blade is, ready, with the keenest 
Cuttino erff/e that steel can take! 

Sensational Offer 



Antl ri""*' fitr my surpriNiiuc "fTrr, 
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1418 Pendleton Ave., St. Louis. Mo. 

Without obligation, please senci me illuatrat- 
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Meeting Emergencies 
in the Air 

[Continued from page 147) 

man from the Middle West came to Curtiss 
Field. He wanted a pilot to fly him low over 
New York and point out places of interest. 
He was surprised no one would go. It is 
sixteen years since I flew over a city. Never 
again. 1 had just learned to fly. I decided to 
give Sofia, my home city in Bulgaria, the thrill 
of its life. I skimmed only a few feet aljove the 
houses with my motor roaring. I circled the 
market square lower than the tops of the 
buildings. My life hung on the steady drone 
of that engine. A\'hen 1 landed at the flying 
field, one of the mechanics noticed gasoline 
dripping from a connection in the fuel line. 
He touched the connection and it broke in 
two. Throughout the flight it had been hang- 
ing, ready to break at the slightest strain. A 
forced landing low over a city leaves but one 
desperate chance. That is to pick out the 
largest roof, set down the ship, and slap it up 
against a chimney. This may break its 
momentum and keep it from plunging over the 
edge of the roof. 

I USED to know a "dizzy" flyer who would 
come down for a landing with his ancient 
"Jenny" biplane upside down. At the south 
side of Curtiss Field, near the water towers, 
he would roll her on her back and sail half 
across the field hanging head downward. 
When less than a hundred feet from the ground, 
he would flip the crate over "on its feet" and 
make a three-fwint landing. But once he 
didn't. His decrepit kindling wood ship 
landed right on top of two brand-new cabin 
planes. It scrambled them both. 

While there is little excuse for stunt flying 
at low altitudes, above 1,500 feet it should be 
part of every flyer's training. It gives him 
confidence. It teaches him to bring a ship out 
of a jam. If his plane slips into an unusual 
position in the air, he is not thrown into a 
panic. He knows what to do. 

If a pilot is stunting above 1,500 feet and 
slips into a tail spin, he has time to get the ship 
under control before it strikes the ground. To 
do this, he makes three movements. He shuts 
off the motor, shoves the stick ahead, and 
kicks over the rudder in the direction opposite 
to that in which the ship is turning. Before 
every spin, a plane always gives a definite 
warning. The controls get "sloppy," move 
easily. This indicates the machine is losing 
flying speed and is about to stall. The faster a 
ship flies, the greater the resistance the stick 
offers to being moved. An experienced flyer 
can estimate his air speed accurately by the 
"hardness" or "softness" of his controls. It 
should become second nature for a pilot to 
point down the nose of his ship the instant the 
controls move loosely in the air. 

TDITXG able to stunt probably saved my. 

life in one of the strangest aerial duels on 
record. A new aircraft searchlight had been 
installed near our army field. To give the 
operator practice, I was to fly into the beam 
and then try to get out. I was circling around 
in the dark atout 3,000 feet up when the 
searchlight below went into action. The beam 
felt along the sky and reached the plane. I 
was banked for a turn. The glare struck me 
full in the face, blinding me. I couldn't see the 
instrument board. I couldn't see how I was 
flying. I e.\pectcd to go into a tail spin any 
moment. I zoomed. The beam followed. I 
dodged, side-slipped. The operator was too 
fast for me. The dazzling illumination seemed 
glued to the ship. F.verything was blotted 
out by a glare that rivaled the noonday sun. 
Minute after minute this strange battle went 
on. Finally, in desperation, I came out of a loop 
with a sheer plunge of 900 feet. It might 
have washed off the wings. But it didn't. I 

fell faster than the {Continued on page Ijg) 
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DOST TOURSELFI It payit I paid J. 
•i D. Hartin.Virginia, KOO for a sincTe 
copper cent. Mr. Manning. New York. 
t2,500 for one silver dollar. Mrs. G. F, 
Adanis S740 for a few old coins. I want 
all kind'; of old coins, medals, bills, and 
k stamp*:. I pay big cash premiums. 
WILL PAY $100 FOR DIME 
1894 S. Mint; $50 for 1913 Liberty Head 
Nickel (not buffalo) and hundreds of 
other amazing prices for coins. Get in 
touch with me. Send 4c for Large Illus- 
trated Com Folder. It may mean much 
profit to you. Write today to 

NUMISMATIC COMPANY OF TEXAS 

I>pt .... PORT WORTH. TEXAS 

[Largest Rar« Coin Esnbliihmeni in U. S.} 
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A viation 
Magazine 



Plane Tales, the monthly magazine that 
will give you a real insight into aviation sent 
to you free and without any obligation. 
Published in the interests of the AVIATION 
industry. Mail this coupon NOWl 

PLANE TALES, 1780 Broadway, New York City 
Send me without any obligation your monthly 
magazine "Plane Talcs." 

Name 

AddreM 

City 

Age 



State. 
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I PENCIL POINTED FOUNTAIN PBI 

WrilM with ink smooth u n Wd p^noii on thc*p««t 
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maiiiihip- Fully Uiuranteed. 

Send No Money. Pny pootman t3.00 pliia 
pcMUiK«. t>«nt prep&id if r«inttt«nr« ftotomoan 
ha ordvr. Money buk if dimnt aiind ia 10 d»y«, 
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•em own clothes Free. We attend to deliTory 
and cDllectiona. N«n atyle oiittit of larKo cloth 
•amplod.lOO atyles.fumiBhttd /rer. Writoat one*. 

Spencar Ntoad Companyp Dept. P-82& 
Harrlaon & Throop StS* 
^Itet.^^. Chicago, III. I 



TRI'STATE ▼ 

ICOLLE^E 

B.S. degree in 2 years 
in Aeronautical, Civil, 
Electrical, Mechanical, 
Chemical. Administrative 
1 Engineering. Students who 
left H. S. can make up 
' work. Tuition low. Catalog. 
520 CoMeiie Street Angola, Indiana 




SONG WRITERS.^ 

^BSfiffS^ Substantial Advance Royalties 
• -^-^ paid on work found acireptable for pnb- 
Itcation. Anyone wishint; to writ© either 
the words or muaio forponfrs may submit 
work for free examination and advico. 
Pkiji(erppn>7ic««nTi(fcc)»j!ari/.New demand 
created by "TalkinBr Pictures". fuHy de- 
Bcribcd in our free book. Writa for it 
Today— Newcomer Associates 
758 Earle Building, New York, N. T, 
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Meeting Emergencies 
in the Air 

{ConlinueJ from page 148) 

searchlight could be lowered. Once out of the 
blinding light, I streaked for the air field. 
The operator had all the practice he would 
get that night. 

In every loop, you see the horizon pass 
before the nose of the plane three times. As 
the ship zooms upward, the horizon drops 
past the nose. When the machine heads down- 
ward from its inverted position at the top of 
the loop, the opposite horizon flashes past. 
And when the plane comes out of the evolution 
at the bottom, the first horizon appears again. 
If the evolution is incorrectly performed, or if 
the machine has insuflicient speed, it may 
hang upside down at the top until the wings 
"mush " down and the nose drops. Once 1 was 
looping a ship belonging to a friend. He 
weighed fifty pounds more than I, and his 
safety belt was several inches slack for me. 
At the top of the loop, the plane stuck and I 
half-dangled out of the cockpit until the 
nose dropped into the dive. 

THE most difficult and dangerous stunt, one 
that only a handful of dare-devils have per- 
formed, is the outside loop. The machine 
makes a vertical circle with the wheels point- 
ing in toward the center rather than away 
from the center, as in the usual loop. Centri- 
fugal force, instead of holding the pilot in his 
seat, tends to throw him outward as a drop of 
water is hurled from a revolving grindstone. 

Jimmy Doolittle made the first outside loop 
in 1923. Justafter the war, in 1919, 1 attempted 
to make one in a Fokker D7. I had a special 
leather harness to hold me in the cockpit. It 
fitted like a letter "X" over my shoulders and 
chest. At 6,000 feet, I went into a vertical 
dive. The Fokker was hurtling down at nearly 
200 miles an hour when I shoved the stick 
ahead. Then everything happened in a split 
second. Water, oil, and gasoline shot from the 
radiator and tanks. They dashed into my 
face, covering my goggles. One leg of the 
leather "X" had worked hi toward my neck. 
I thought it was cutting my head off. Before 
I could brush off my goggles, the ship fell in 
a dozen directions. \\Tien I could see again, the 
Fokker was half diving, half side-slipping to- 
ward the earth at a terrific speed. I was only 
800 feet from the ground when I got it under 
control. 

IN THE days when wooden propellers were 
the only ones used, broken blades were 
common. Metal "props" have practically 
eliminated that trouble. But a nicked or 
bent blade may cause vibrations severe 
enough to pull loose a motor. If this happens 
in the air, cut everything and land. I once saw 
an accident at an air field that shows how 
quickly a damaged propeller can loosen an 
engine. A student nosed over in landing and 
broke off one blade of his "prop." He thought 
he would use the half-propeller to ta.xi to tiie 
hangar. Before he could get back to the 
throttle to cut the gun, the uneven pull of the 
damaged screw had torn out the engine. 

To prevent nosing over and damaging a 
blade in taking off or landing, a pilot should 
study his field. If it is covered with high grass, 
gravel, or mud, offering resistance to a ta.xiing 
ship, the tail should be kept well down. On a 
smoofi field, the tail should be kept high on 
a take-off run. Otherwise the ship may take 
to the air before it has attained full flying speed. 

I remember once I was glad to see my 
propeller dig into the ground. It got me out 
of a tight hole — for I was flying a ship that 
couldn't land. 

This was the way of it. I had flown from 
Buffalo to Long Island. Headwinds had held 
me back. WTien I arrived over Curtiss Field, 
the wind became a gale. At times it attained a 

velocity of sixty-five IContinued on page ISO) 



I Was Afraid of This 
New Way to Learn Music 

— Until I Founa It Was Easy As A-B-C 

'■pxON'T be silly, Mary. You're perfectly 
I I to believe you can learn to play th^ 



foolish 
a piiini> by 
even tbink 



that method. You are silly to 
about it." ... 

That 18 how my husband felt when I showed him 
an ad telling about a new way to learn music. 

But how I haled to give up my new hope of learnin-j 
to play the piano. Mu-sic had alimys been for me mie nf 
those dreams that nevcr-come-true. Others coulil ••ii- 
tertain their friends. But I was a mere listener. 

For a week I resisted the temptation to look 
at the ad again, but finally, half-frightened, I 
wrote to the V. S. School of Music — without 
letting Jack know. 

Imagine my joy when the lessons started and 
I found they were easy as A. B. C. \ mere 
child could master them. 

I quickly saw how to blend notes into bcjiuti- 
ful melodies. My progress was so rapid that 
soon I was rendering popular and classic selec- 
tions. For thru this short-cut method, all the 
difficult, tiresome parts of music have been 
eliminated. 

rinully I declde<l to play for Jack. He was astonished. 
"Why Why .." he floundered. 1 simply smiled 
and went on playing. Uut 




LEARN TO PLAY 
BY NOTE 

Mandolin Saxophone 
Piano 'Cello 
Organ Ukulele 
Violin Cornet 
Banjo Trombone 

or any other instrument 



soon, of course. Jack 
Insisted that I tell him 
where I bad learned . . . 
when., how'.' So I told of 
my secret. And what did 
Jack do but start learn- 
ing the vlollnl .N'ow our 
musical evenings are a 
marvelous success and 
we are always flooded 
with Invitations. Muslo 
has given us Popularity. 
Kunl Happiness! 

Thousands of successful 
students never dreamed 
they bad musical ability 



until It was revealed to them by our Musical Ability 
Test." You. loo. can learn to play your lavorlte Instru- 
ment by note thru this short-cut method, send now 
for booklet. Music I.«s.Hons In Your Own Home." and 
Free Oemnnst ration Lesson. Instruments supplied 
when needc<l. cash or credit. U. S. School of Mualc, 
82 Brunswick BIdg.. New York City. 

~ T. "scHiJoT rrF~MOsTcT ~ — — - 

82 Brunswick BldU.. New York City 

.Send me your amazlnu free book. "Music Lessons In 
Your t)wn Home. " with Int ro<luct Ion by Ur. I'rank 
Crane, also Free Demonst ration Lesson. This does 
not put me under any obligation. 

Name 

Address 



Have you 

Instrument this Inst?. 



NewMillion Dollar 
CAN OPENER 





No More Stabbing and Hacking! 
Just rt Twist-of-the-Wria Opens 
S<jiuire, Round or Oval Cans, 

Brings Fortunes to 
A^eiits-^6fo12rNHoiir 

Ttdl or Spare lime 

IMAGIxr: a little automatic machine that opens any 
shape can, round, square or oval. In a couple of sec- 
onds at a mere twist of the wrl<t ! Holds the can tor you, 
and cuts out the entire top. slick, smooth and clean. 
Inside the rim— Juices can't spill! No lagged edges to 
snag >our lingers. All food pours right out without 
scraping or spoonln?! No wonder Spee<lo representatives 
often sell to every house In the block and make tip lo srj 
an hour! J. Williamson, Wis., made S5 his first hour. 
Mrs. Spain, Kans.. made S9 her first afiernoon. Duncan. 
Mont., cleaned up *I7 his first day. Ornolt. Va.. ^:>22 his 
first month. You, too, can make big money with Speedo. 

Write for Demonstrator 

Whether you have ever sold any- wr* C" 
thing before or not learn the facts r JIV 
about this new wonder-worker. We — ^ ^ £ 
furnish everything Including most fl T X ©1 
novel demonstration outfit you ever 
saw. No e'cpcrlence nce<Ie<l Not sold in stores. Three 
special sellliut plans tor rull-ilme or part-time workers. 
Acl at once and you can test your proftts I RLL! 
CENTRAL STATES MANUFACTURING CO. 
Dept. B-843, 4500 Mary Ave., St. Louis, Mo. 

' Central States Mf«. Co., Dept. B-g4S ' 

■ 450« Mary Ave., St. Louis. Mo. ' 

j Rush me facts and details of your Free Test Offer, j 

■ • 

I Name ■ 

, Address * ■ 

J Town State [ 

j □ Check here If you only want one for your home | 



A Bigger Job— 

and You're the Man 

Are you hunting a bitrger job, or does the biKSrer 
job hunt you? Why waste priceless years at routine 
work, when you can acquire at home in a compwa- 
tively few months the specialized knowledge for 
which big- firms pay big money? Thousands of men 
have greatly increased their incomes by home- 
Btudy business training under the LaSalle Problem 
Method. Let us show you how you can do just as 
well or better. The coupon will bring you complete 
information, together with details of our convenimt 
payment plan: also your free copy of a remarkable 
|^ji_"Ten Years' Promotion in One." Make your 
Start toward that bigger job today. 

— — — Find Yourself Through LaSaUcl — 

LASAIXE EXTENSION UNIVERSFTY 

The World's Largest Business Training Institution 
D«pt.283-R Chicago 
Tell me about yoor salary-increasing plan 
for my advancement in the basmeas fleld 
checked. □ Business Management 

□ Modern Salesmanship „ 

□ Higher Accountancy urerson- 
C, Traffic Management 

□ Railway Station Mgm't 

□ Railway AccouotinU 
P Law— Degree of LL.B. 

□ Commercial Law 

□ Industrial Managem't 

DBankingand Finance u>,uiuiu<:,^... wK^-n 
fj Modern Business Corre- DEffective Speaking 

spondence DStenotypy 
O Modern ForemansBlD DTelegraphy 

□ Paper Salesman a DCredH and Collectioa 
Training Correapoodence 

Name - - — 

Prcient Pceitlon — . 

AddreM 




net Man- 
agement 
' □ Expert 
Book- 
keeping 

□ C. P. A. Coaching 

□ Business Engllah 

□ Commercial Spaniab 
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Facing Metal With Wood 

for Manufacturing and Industry 

a modern development made possible with 



Insulation 
of Metal 



Electrical 
Reaistivity 



Non- 
conductor 
of Heat 
and Cold 



Weather- 
proof and 
Waterproof 



[Reg- U. S. Pat. OB.\ 

Plastic Wood ia rapidly becoming a product of 
universal use, not only in the home, but for in- 
dustrial purposes of all kinds. A most interest- 
ing application is for insulating metal surfaces 
against heat, cold, and electricity. 

Tests made by an Instructor of Physics of the 
Massachusetts Institute of Technology show a 
resistivity of 10'* ohm centimeters, 100 times 
greater than mica. 

When applied to metal surfaces in a thin layer. 
Plastic Wood will adhere indefinitely. After 
hardening it can be sanded, polished, painted, 
lacquered, varnished, or stained with oil stain to 
give as high a finish as any natural wood. It is, 
like wood, a non-conductor of heat and cold. 

Tests have been made to prove its weatherproof 
quality when so applied to metal. Metal slabs 
coated with Plastic Wood have for six months 
been treated by submergence under the waters 
of Long Island Sound and by exposure on land 
to sun and rain. In neither case has there been 
weathering or decay of the Plastic Wood, nor 
has it separated from the metal in any way. 

Practical working experiments are now being 
conducted with Plastic Wood for facing metal 
in numerous industries — it is being tested under 
actual sea conditions for decks on metal ships; 
it is being tested for railroad and electric cars; 
it is daily used in aviation for covering metal 
turn buckles; extensively used in automobile 
body manufacture; the possibilities of its use 
with metal furniture are under consideration. 

Manufacturers and others interested in the appli- 
cation of Plastic Wood for facing metal are in- 
vited to communicate with the factory. Plastic 
Wood is made for industrial purposes in oak, 
light mahogany, dark mahogany, gum wood, 
walnut, cedar, ebony and other selected woods, 
and can be supplied in any standard paint colors. 



tR^g. U. S. Pat. Off.) 

Handles Like Putty — Hardens Into Wood 

At Hardware and Paint Stores — 
Tube, 25 cents; 14 lb- c^i^' cents; 1 lb. can, $1.00 
Plastic Wood Solvent, 25 cents 
Special Bulk Prices to industrial users on application 

Addison-Leslie Co., Mfrs., 324 Bolivar Street, Canton, Mass. 
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Meeting Emergencies 
in the Air 

{Conlinued from pagt 149) 

miles an hour. Trees lashed about, bending 
like bows. In a fleeting glimpse, I caught sight 
of three mechanics struggling to hold a plane 
half sheltered behind a hangar. One ship had 
been caught in the open. The gale had rolled 
it across the field like a tumbleweed. It was 
smashed to kindling. Once my plane was 
carried backward half across the field, hanging 
with racing motor in the teeth of the wind. 
Three times I tried to land. Each time the 
howling gale picked me up like a feather. 
Once the wheels stayed on the ground for 
fifty feet. Then they struck a tiny bump and 
in the winking of an eye I was sLxty feet in the 
air. The plane was slapped up and down, to 
right and left. I rocked the stick continually 
to keep the ship level. Sweat ran down my 
face. The gasoline was getting low. A dead 
engine and — well, that would be too bad. 

THE suspense ended suddenly. I tried a 
desperate experiment I had planned for 
just such an emergency. Swinging low, I 
dove into the ground. IJecause the speed of 
the plane was little more than that of the wind 
against which it was flying, the ship was mov- 
ing slowly in relation to the ground, so it was 
not washed out. The whirling propeller dug 
into the earth. It held like an anchor, keeping 
the ship from being blown into tangled 
wreckage. 

As I have thought it over afterwards, that 
way of meeting that emergency seems the 
right one. Skimming close to the earth and 
then diving head-on means a gambling chance 
to save both ship and pilot. The irony of the 
adventure was that five minutes after I 
crashed, the gale died out completely. 

Flying is simple — until you meet the un- 
e.'cpected. It is conquering the unforeseen 
that measures the abiUty of an airman. 



Here Are Correct Answers to 
Questions on Page 51 

1. The labyrinth and semicircular canals of 
of the internal ear are the balancing instru- 
ments of the human body. They are filled 
with fluid, into which project innumerable 
tiny hairs. As the head is bent these tiny hairs 
are also bent in a corresponding way, and 
nervous impulses are transmitted to the great 
central exchange system, the ganglia, and, in 
turn, impulses are sent to the proper muscles 
to correct the balance. 

2. Sneezing is violent and involuntary ex- 
piration of the air from the nose and throat 
caused by irritation of the nerves ending inside 
the nose or by stimulation of the optic nerve 
by an excessively bright light. Sneezing may 
be a symptom indicating that the victim is 
catching cold, or it may be caused by dust or 
other foreign bo<ly. In either case it is Nature's 
method of clearing out the passages. 

3. The muscles are composed of tiny fibers 
which contract under stimulation from a nerve 
impulse. They become short and fat instead of 
long and thin, and thereby perform useful work. 
.\ human muscle is essentially a heat engine 
just as is a gasoline motor, but it works in a 
somewhat different way. Instead of directly 
burning hydrocarbons to produce water and 
carbon dioxide as does the gasoline motor, 
the muscle bums glycogen, changing it into 
lactic acid. Whenever the lactic acid content 
of a muscle is increased through exertion until 
it forms one three-hundredths of the total 
weight, the muscle is completely exhausted. 
When the muscles of an athlete reach this con- 
dition the athlete drops to the ground ex- 
hausted. Oxygen is absorbed from the air by 

way of the lungs to (Canlinued m page iSl) 
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Here Are Correct Answers to 
Questions on Page 51 

(Continued /rem pane ISO) 

reconvert the lactic acid to glycogen, and car- 
bon dioxide is given off. The actual mecha- 
nism of muscle contraction is not yet known. 

4. The growth of cartilage and bone is controlled 
by a small gland inside the skull and attached 
to the base of the brain. It is known as the 
pituitary gland. This gland is overdeveloped 
in extremely tall people. 

5. Rheumatism in the human body is akin 
to running out of oil with an automobile. 
Every joint in the bony frame of the human 
body is supplied with a lubricant. This lubri- 
cant is supplied by the cells which form the 
cartilage lining the joints. Normally, the amount 
of lubricant produced corresponds exactly 
to the pressure on the joint and the amount of 
motion it goes through. In the disease called 
rheumatism, the cartilage cells do not break 
down into lubricants as they should, and for 
lack of lubrication the joints become stiff, 
and excessive wear occurs. Bone-building 
cells, in a desperate attempt to correct the 
condition, throw out gnarled outgrowths of 
bone all around the affected joints. 

6. The muscular action of the heart, which 
circulates the blood through the body, goes 
on from birth till death entirely without the 
voluntary control of the brain. The nerve 
impulses which control the heart action — 
speed it up when exercise results in heavy 
demand for blood, and slow it down in sleep — 
are produced by the reflex nerve centers in 
response to nerve impulses sent into these 
centers by the various parts of the body. 

7. When a runner starts a race his heart is 
pumping blood at the normal rate. The sud- 
den action of the muscles in running produces 
large quantities of lactic acid in the muscles 
and the automatic impulses of the nervous 
system effect an immediate speeding up of 
the heart. The effect of this speeding up is 
not felt at once, however, for it takes an ap- 
preciable time for the whole system to get 
tuned up to the higher speed of operation. 
Then comes the point when the heart and lung 
action is approximately fast enough to take 
care of the energy being expended in the body 
and the runner has what is commonly known 
as his "second wind." 

8. .\ nervous, high-strung person usually is in 
a state bordering on nervous exhaustion. 
Such a person continually uses more nervous 
energy, or rather wastes more nervous energy 
than a person of calm and phlegmatic dis- 
position. Nervous prostration, for instance, 
is not a sign of too much nervous energy. 
It is rather the complete e.xhaustion of ner- 
vous energy and is caused by overwork, 
mental strain, or some other condition that 
demands more nervous energy than the sys- 
tem normally can produce. 

9. Poisons act in many ways to destroy life. 
Ground glass, for instance, is a poison, but 
its action is purely mechanical. The tiny, 
sharp pieces of glass scrape and cut the lining 
of the stomach and the intestines and so pro- 
duce such a severe inflammation that death 
results. Strong acids and caustic cause death 
by chemical means. They destroy the linings 
of the throat and stomach by precipitating 
them to form certain chemical compounds. A 
large class of poisons act by upsetting the nerv- 
ous system. Some paralyze the nervous centers 
so as to stop the normal automatic nervous 
impulses which cause the organs of the body 
to function. Others so stimulate the nervous 
system that it is thrown entirely out of gear 
and some organ of the body runs away with 
itself like an engine when the governor breaks. 
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LUMBER MILL 




\Dhe Lumber Industry has 
substituted Ty cos Instruments 
"the Sixth Sense of Industry*' 
for cjuessy^ork,. 



Tyccs for the Home 

OAc« r/icrmomcfcra — Ad 

aid in promoting human efficiency. 
TfCCt Bath T her mo met mr a 

Tfcca Home Set — Bake Oven Ther- 
inotiiflcr. Canely Thermometer, Sugar 
Meter. The secret of accurate results 
in cooking. 

yfcog Wall Thermometer* — To 

help you to maintain a temperature 
in your house conducive to good 
health. 

^COS Quality Compatae* 

7/COt Fever Thermometer* 

lycCS Stormoguitte — Forecasts t)ie 

weather twenty-four hours ahead 

with dependable accuracy. 

J^cw Hygrometer — To enable you 

to keep the humidity of the atmos- 

pliere in your home correct at all 

times. 

Tycos for the 
Medical Profession 

lycos Sphygmomanometer, Record- 
ing Pocket and Office types. 
^ec$ Fever Thermometers. 

Tycos in Aviation 

A full line of Aviation Instruments 
for ships and airports. 

Your deater will ahoui them to 
you. Aak u$, on a poatol. for 
bookleta on any of the abooe. 

Bulletins on request 



AS in every industry where manu* 
factured products are put thru 
heat treating processes the lumber in- 
dustry has substituted the accuracy 
of Tyccs Instruments for Guess Work 
in lumber drying — saving the indus- 
tries of America milHons of dollars 
annually. 

Kiln drying depends on maintain- 
ing proper drying conditions irrespec- 
tive of weather conditions, and con- 
trolling the drying process and the 
final moisture content of the product. 



TO MANUFACTURERS 
ir your prfH!«iis ia annealing — bakinfc — steam 
rooking — boiler regulation — vulcanizing— any- 
Vf here that temperature control i« a factor— j^i^ 
instruments are made to do that very job— In 
many manufacturing processes where heat 
treatinf^ Is a factor. 

Informative literature will be sent on any type 
of instrument on request or — 

Our enpineers will consult with you on the ap- 
plication of ^cos to your particular problem. 



ySy/br Instrument Companies 

Main Officeand Factory: ROCHESTER, N.Y., U.S.A. 
Canadian Plane: i^jwiv Building. Toronto 
SHORT &. MASON, Ltd. 
Manufacturint; Distributors in Great Britain 
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Left — Typical refinery scene with 
Ethyl mixing plant in foreground. 

Below — Close-up of Ethyl mixing 
plant. Drums on runway contain 
Ethyl fluid about to be mixed with 
gasoline to form Ethyl Gasoline. 




Wherever )-ou drive — whatever 
the ollcompany's namcorbrand 
associated with it — -any pump 
bearing the Klh\ 1 emblem rep- 
resents quality gasolineof anti- 
knock rating sufficiently high to 
"knock ou t that 'k nock'" in cars 
of average compression anil 
bring out the additional powerof 
the new high-compression cars. 



Wow ^thyl Yluid is mixed 



A NTONE interested in practical 
J. \. chemistry would enjoy a visit 
to one of the plants in which the oil 
companies mix Ethyl fluid contain- 
ing tetraethyl lead with their gaso- 
line to form Ethyl Gasoline. 

What would probablv be most 
impressive would be the precision 



GASOLINE r * fLUlD 



with gasoline 



with which it is done. Engineers 
from the oil company or from the 
Ethyl Gasoline Corporation super- 
vise every step of the process. 

First, the base gasoline with which 
Ethyl fluid is to be mixed is tested 
at an Ethyl laboratory. From this 
test, the exact amount of Ethyl 
fluid necessary to bring the gasoline 



up to a rigid standard of anti-knock 
quality is determined. An accurate 
measuring device is used at each re- 
finery to insure that this quantity of 
Ethyl fluid goes into every gallon 
of gasoline. 

Look for the Ethyl emblem. 

Ethyl Gasoline Corporation, 
New York City. 



The actlre Ingredient DOW lued 
in Ethyl duld ia tctractbyt lead. 



O B. G. C. i9]o 



ETHYL 



GASOLINE 



R. B. OONNCLLIY ft SONS CO., CHICAGO 
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Why 

should 

you be 

interested 

in the 

world's 

largest 

turbine? 



TDECAUSE you are interested in the 
' amount of your monthly electrical 
bill; and because by making steam 
turbine-generators constantly more effi- 
cient, the General Elearic Company 
has helped electrical companies to pro- 
duce more electricity from every ton 
of coal. 

This turbine is one big reason why 
electricity has continued to be cheap 
in these years when the price of almost 
everything else has increased. 

You will probably never have occa- 
sion to buy a giant steam-turbine. But 
you do need many of the electric con- 
veniences listed below. And the same 
research, experience, and skill which 
develop these big turbines are em- 
ployed in building the smallest fan or 
electric lamp. 






FOR THE Home — General Electric and its associ- 
ated companies manufacture a complete line of elec- 
tric products and appliances, including G-E MAZDA 
and G-E Edison MAZDA lamps, G-E refrigerators, 
G-E fans, G-E and Premier vacuum cleaners, G-E 
wiring systems, Edison Hotpoint ranges, per- 
colators, toasters, and other Hotpoint products, 
Thor washers and itoners, and Telechron electric 
clocks. 



For Industry — Several thousand electric prod- 
ucts and appliances, including generating and 
distributing apparatus, motors, electric heating 
apparatus, street lights, floodlights, traffic lights, 
airport lights. Cooper Hewitt lights, Victor X-ray 
apparatus, motion-picture apparatus, Carboloy 
cutting tools, electric locomotives and equip- 
ment, and street-railway equipment. 



JOIN us IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 9 P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK 
^^^^ 9 S-727H 
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